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FOREWORD 

The  brilliant  victory  won  by  the  Soviet  Union  in  single-handed 
combat  with  German  Fascism  and  its  vassals  and  subsequently  the  bat¬ 
tle  won  over  the  Blitzkrieg  threat  of  the  crack  troops  of  Japanese 
imperialism  are  indisputable  proof  of  the  great  superiority  of  the 
Soviet  social  and  state  structure;  these  victories  have  shown  the 
whole  world  the  invincible  power  of  our  Socialist  motherland,  the 
moral  and  political  unity  and  ardent  patriotism  of  its  people,  its 
indissoluble  connection  between  the  front  and  the  rear. 

Our  beloved  teacher  and  wise  leader  of  the  Soviet  people,  I.  v. 
Stalin,  in  his  presentation  on  February  9,  1946  pointed  out  to  a  group 
of  constituents  in  the  Stalinskiy  region  of  Moscow  that  the  victory 
of  the  Soviet  Union  means,  "...  that  the  Soviet  domestic  structure  is 
really  a  people's  structure  which  has  grown  from  the  inner  core  of 
the  people  and  which  uses  its  tremendous  strength;  the  Soviet  social 
structure  is  a  completely  viable  and  stable  form  of  organization  for 
society."  Victory  also  means  that  "...  our  Soviet  state  structure 
has  been  victorious  and  our  multinational  Soviet  state  has  withstood 
the  tests  of  war  and  shown  itself  to  be  viable." 

During  World  War  II,  the  noble  humanism  of  the  Soviet  Army,  the 
army  liberators  who  rescued  mankind  from  Fascist  enslavement  was  ful¬ 
ly  disclosed  in  all  its  grandeur.  The  Soviet  Army  joined  battle  for 
justice;  the  war  which  it  conducted  was  a  war  of  justice,  a  war  of 
liberation,  a  war  of  responsibility. 
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The  new  military  science  created  by  the  genius  of  the  greatest 
of  its  leaders  -  Generalissimo  I.  V.  Stalin  -  was  the  immovable 
basis  for  broad  operative  and  tactical  plans  and  brilliant  solutions 
which  led  the  Soviet  troops  from  victory  to  victory.  The  Stalin  mili¬ 
tary  science  predetermined  completely  new  principles  of  organization 
of  certain  types  of  troops  and  services,  their  functions  and  problems 
in  different  conditions  of  military  circumstances;  it  created  out¬ 
standing  concepts  as  to  their  interaction  and  designation  in  the  com¬ 
plex  structure  of  modern  armed  forces. 

The  medical  service  of  the  Soviet  Armed  forces  was  no  exception 
to  this. 

We  will  discuss  in  detail  how  the  Soviet  Army,  in  its  essence  and 
meaning,  basically  differs  from  armies  in  the  capitalist  state  and  how 
the  medical  service  of  the  Soviet  Army  in  the  content  and  volume  of 
the  problems  it  handles  differs  from  the  medical  service  from  any 
bourgeois  army.  The  basis  for  this  difference  is  the  relationship 
of  the  individual  and  the  soldier  to  his  serious  military  work,  his 
selflessness  and  valor,  and  often  the  blood  which  he  sheds  to  achieve 
victory.  The  very  essence  of  the  Soviet  Socialist  state  is  the  strong, 
constant  and  pervasive  concern  with  the  condition  of  each  Soviet  per¬ 
son,  his  health  and  most  important  his  life.  In  the  conditions  of 
Soviet  acti  ty  of  war  this  concern  did  not  weaken  but  on  the  con¬ 
trary,  the  responsibility  of  public  health  organs  increased  for  the 
protection  of  the  health  of  the  population;  their  duties  increased 
and  they  became  most  active  in  seeing  that  the  forms  and  methods  of 
prophylactic  and  therapeutic  work  were  available  in  the  difficult  cir¬ 
cumstances  of  wartime.  The  public  health  organizations  must  provide 
all  of  the  modern  equipment  for  prophylaxis,  diagnosis  and  treatment 
to  the  armies;  they  must  mobilize  all  forces,  energies  and  knowledge 
of  medical  workers  to  fight  for  the  most  complete  recovery  to  health 
of  person  who  are  sick  or  wounded  in  wars . 

In  armies  of  capitalist  countries,  the  organization  of  assistance 
to  the  sick  and  wounded  is  dictated  by  considerations  which  are 
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about  humans.  The  content  and  volume  of  health  to  sick  and  wounded 
in  capitalist  states  is  subject  to  such  factors  as  the  number  of  human 
resources,  the  duration,  complexity  and  cost  of  treatment,  the  race 
or  national  affiliation  of  the  patient. 

Soviet  medicine  attempting  to  aid  the  sick  and  wounded  most  ful¬ 
ly  and  rapily  restores  them  to  health,  uses  all  capabilities,  all 
methods  and  means  which  are  at  the  disposal  of  modern  medical  science. 
This  is  an  expression  of  the  immovable  moral  principles  of  the  Soviet 
man,  the  law  which  says  that  the  most  valuable  capital  resource  of 
the  Soviet  state  is  its  people. 

The  great  pilot  of  the  Soviet  state,  I.  V.  Stalin,  in  his  histo¬ 
ric  speech  broadcast  on  radio  on  July  3,  1941  speaking  of  the  most 
important  problems  for  providing  needs  of  the  front,  called  on  the 
Soviet  people  to  organize  wide  assistance  to  the  wounded.  This  call 
by  its  beloved  leader  received  a  warm  resoonse  in  the  hearts  of  the 
Soviet  people.  The  public  health  organs  day  to  day  successfully  as¬ 
sisted  the  entire  Soviet  people,  to  prevent  the  occurrence  of  infect- 
tion  and  mass  disease  at  the  rear  and  at  the  front  and,  moreover,  to 
fully  solve  the  problem  of  medical  and  sanitation  care  for  the  civil¬ 
ian  population  and  treatment  of  the  wounded  and  sick  soldiers.  Medi¬ 
cal  workers  in  the  Soviet  nation  for  the  entire  duration  of  World 
War  II  conducted  stressful,  steadfast  and  demanding  work  to  save 
human  life  and  restore  health  to  each  of  the  sick  and  wounded  soldiers. 
Their  brilliant  work  was  rewarded  with  outstanding  results:  the  per¬ 
centage  of  invalidism  and  mortality  among  wounded  and  sick  was  very 
insignificant  and  the  number  of  sick  and  wounded  returned  to  service 
was  amazingly  high  -  unparalled  in  the  history  of  wars. 

These  achievements  of  Soviet  medicine  become  exceptional  factors 
if  one  looks  at  the  health  records  of  the  Russian  Army  during  World 
War  I  in  1914-1918.  In  spite  of  the  fact  that  in  this  war  the  pos¬ 
sibilities  of  returning  the  wounded  to  service  due  to  the  character 
and  severity  of  wounds  were  greater  than  in  World  War  II,  the  number 
of  wounded  returned  to  duty  in  the  Russian  Army  varied  in  limits  of 
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40-45%  and  in  any  case  did  not  exceed  50%.  In  the  Soviet  Army  during 
World  War  II,  more  than  72%  of  the  wounded  were  returned  to  duty. 

This  is  explained  by  the  basic  difference  in  social  and  political 
structure  of  the  Soviet  Union  and  prerevolutionary  Russia,  the  deep 
basic  difference  in  organization  and  activity  of  Soviet  public  health 
institutions  from  the  structure  and  activity  of  these  same  separate 
institutions  in  Tsarist  Russian  which  were  to  protect  the  health  of 
the  population. 

Soviet  military  medicine  is  an  inseparable  part  of  the  unified 
system  of  Soviet  public  health,  and  indissolubly  connected  to  it. 

The  activity  of  the  medical  service  of  the  Soviet  Army  always,  and 
in  all  relationships,  is  controlled  by  the  party  and  the  government. 
The  treatment  evacuation  service  in  the  Soviet  Army  was  carried  out 
not  only  by  its  medical  service  but  all  public  health  organs  and  the 
entire  Soviet  people  participated  in  it.  One  of  the  widespread  forms 
of  this  section  was  the  efforts  of  workers,  primarily  women,  in  the 
treatment  facilities  and  also  the  patronage  of  hospitals  by  indus¬ 
trial  enterprises,  Soviet  institutions,  trade  unions  and  other  pub¬ 
lic  organizations.  This  all-people  assistance  played  a  large  role 
in  improving  organization  of  treatment  of  sick  and  wounded  soldiers, 
in  particular,  their  care  and  consequently,  in  the  final  analysis, 
the  number  of  favorable  results  for  wounded  and  sick  was  increased. 

In  the  army  of  prerevolutionary  Russia  there  was  not  and  could 
not  be  one  of  these  conditions  facilitating  an  increase 
in  effectiveness  in  treatment  and  evacuation  assistance  as  was  true 
in  the  Soviet  Army.  Public  assistance  to  the  sick  and  wounded  in 
Tsarist  Russia  cannot  be  compared  with  the  all-people  concern  for 
sick  and  wounded  troops  in  the  Soviet  Union.  This  difference  is 
not  just  quantitative.  For  the  Soviet  people  the  direct  personal 
participation  in  assisting  sick  and  wounded  soldiers  was  a  natural 
expression  of  patriotic  duty  and  love  for  its  army.  In  prerevolu¬ 
tionary  Russia  the  participation  in  public  forces  in  the  treatment 
and  prophylactic  care  of  the  army  was  dictated  primarily  by  attempts 
of  certain  society  circles  of  trade  and  industry  bourgeois  and  by 
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a  certain  part  of  the  intelligentsia  to  prevent  catastrophic  losses 
of  army  personnel  -  losses  to  a  great  degree  caused  by  the  incapabil¬ 
ity  of  the  Tsarist  government  in  their  duties  to  provide  prophylac¬ 
tic  treatment  to  the  army  and  organized  treatment  of  sick  and 
wounded . 

In  the  Soviet  Armv.  concern  for  the  sick  and  wounded  is  the  duty 
not  only  of  workers  in  the  medical  service  but  also  for  all  personnel 
of  the  army  and  its  command.  Daily  attention  of  all  personnel  in  the 
army  to  the  needs  of  the  medical  service  was  apparent  in  the  years  of 
World  War  II  as  one  of  the  most  important  factors;  thanks  to  this, 
treatment  and  evacuation  assistance  was  given  —  organization  to  car¬ 
ry  the  wounded  from  the  battlefield,  deliver  them  to  the  appropriate 
stages  for  evacuation  and  treatment  conditions;  because  of  this,  in 
the  Soviet  Army  an  incomparably  high  level  was  achieved,  much  more 
so  than  in  the  armies  of  other  countries  who  participated  in  the 
first  and  second  World  Wars.  One  should  particularly  emphasize  the 
high  perfection  of  organization  for  removing  the  wounded  from  the 
battlefield;  this  was  done  by  the  medical  service  at  any  time  in 
any  conditions,  often  under  enemy  fire. 

When  taking  all  measures  for  treatment  and  evacuation  care  of 
sick  and  wounded,  the  medical  service  always  was  met  with  assistance 
by  the  party  and  government,  always  felt  the  keen  attention  of  our 
great  Stalin.  One  of  the  remarkable  expressions  of  limitless  Stalin 
concern  for  man  was  the  order  by  the  Supreme  High  Command  on  August 
23,  1941  on  presentation  to  public  health  workers  and  stretcher  car¬ 
riers  of  awards  for  removing  wounded  from  the  field  of  battle  along 
with  their  weapons.  This  edict  on  the  rescue  of  wounded  troops  for 
the  first  time  in  history  put  these  military  achievements  on  a  par 
with  other  military  decorations. 

World  War  II  brought  mass  heroism  to  the  Soviet  people.  In  an 
edict  on  February  20,  1942,  the  great  chief  commander  I.  V.  Stalin 
wrote:  "the  Red  Army  has  a  noble  and  elevated  goal  for  the  troops 

bringing  it  again  to  victory.  This  particularly  explains  that  the 
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World  War  is  giving  birth  to  thousands  of  heroes  and  heroines  who  are 
ready  to  die  for  the  freedom  of  their  Motherland." 

The  personnel  of  the  medical  service  of  the  Soviet  Army  had  the 
same  expectations,  thoughts  and  feelings  which  resulted  in  mass  hero¬ 
ism  in  troops  of  the  active  army,  at  the  front;  and  led  millions  of 
persons  at  the  rear  to  heroic  labor.  Therefore  it  is  natural  that 
among  the  workers  of  the  medical  service  of  the  army  and  even  more 
than  among  those  who,  due  to  the  character  of  their  ob¬ 
ligations  more  often  than  others,  are  subjected  to  the  dangers  of 
combat;  these  include  stretcher  bearers  and  health  workers  who  carry 
the  wounded  from  the  battlefield;  there  are  many  brave  heroes  among 
them  referred  to  in  the  edict  by  the  Supreme  Commander. 

Thanks  to  the  heroic  effort  of  health  workers  who  are  the  pri¬ 
mary  link  in  a  system  of  treatment  and  evacuation  care,  the  wounded,, 
in  the  shortest  possible  time  after  injury,  were  carried  from  the 
battlefield  and  delivered  to  the  evacuation  stages  where  they  could 
be  given  first  aid. 

Thus,  even  at  this  stage  of  treatment  and  evacuation  assistance, 
one  could  detect  a  characteristic  for  all  activity  of  the  medical 
services  of  the  Soviet  Army:  a  combination  of  high  organization  and 
individual  valor  of  personnel.  The  demanding  stressful  work  of  all 
personnel  in  the  medical  service  at  subsequent  stages  of  treatment 
and  evacuation  care,  the  precise  and  purposeful  organization  of  the 
system  for  treatment  and  prophylactic  care  was  a  part  of  the  decisive 
factors  thanks  to  which  the  medical  service  of  the  Soviet  Army  solved 
imcomparably  complex  problems  facing  them  in  World  War  II  with 
bravery . 

It  seems  that  among  the  personnel  of  the  medical  service  in  the 
Tsarist  army  there  were  persons  who  tried  in  every  way  to  improve 
prophylactic  care  of  the  army  and  who  devoted  themselves  to  the  care 
of  wounded  and  sick.  However,  in  distinction  from  what  occurred  in 
the  Soviet  Army,  their  activity  occurred  in  conditions  of  a  random 
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organization  for  the  medical  and  public  health  service  and  their  ef¬ 
forts  directed  at  improving  treatment  and  prophylactic  care  in  the 
army  could  not  in  any  way  significantly  change  matters  because  they 
did  not  have  the  cooperation  of  the  government  and  army  command. 

In  conditions  of  Soviet  activity,  the  creative  search  for  medi¬ 
cal  workers  directed  at  improving  treatment  and  prophylactic  care 
of  the  army  always  was  a  concern  of  the  party,  the  Soviet  government 
and  the  army  command. 

Always  improving  methods  and  means  for  assisting  the  sick  and 
wounded,  the  Soviet  physicians  achieved  significant  success  in  the 
treatment  of  combat  injuries  which  physicians  in  the  armies  of  capi¬ 
talist  countries  considered  as  unnecessary. 

The  numerous  factual  materials  presented  in  our  "Works"  which 
characterize,  for  example,  aid  to  persons  wounded  in  the  central  and 
peripheral  nervous  systems,  the  face,  jaw,  eyes,  thoracic  and  abdom¬ 
inal  cavities,  blood  vessels,  etc.  attest  to  the  exceptional  achieve¬ 
ments  of  Soviet  medicine. 

Insofar  as  one  can  judge  from  evidence  published  in  the  foreign 
press,  medical,  and  particularly,  surgical  assistance  rendered 
to  the  wounded  in  the  Soviet  Army  airing  the  second  World  War  for 
various  wounds  and  illnesses  was  more  highly  perfected  than  that 
care  given  in  armies  of  capitalist  countries.  Soviet  physicians  for 
the  entire  duration  of  World  War  II,  besides  the  well-known  and  gen¬ 
erally  used  methods  and  equipment  for  surgical  treatment,  wisely 
used  new  methods  developed  by  Soviet  scientists  for  diagnosis  and 
therapy,  in  particular,  new  methods  of  surgical  intervention  for 
various  combat  injuries  and  new  modifications  of  operative  interven¬ 
tions  made  earlier.  All  of  the  new  methods  which  were  effective  and 
gave  favorable  results  in  diagnosis  and  therapy  were  quickly  made 
available  to  all  treatment  institutions  of  the  army.  This  wide¬ 
spread  and  remarkable  adoption  of  improved  achievements  of  medical 
science  in  practice,  along  with  their  obligatory  use  for  appropriate 
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indications,  is  an  outstanding  feature  of  the  public  health  system 
in  the  Soviet  government  where  the  use  of  science  is  to  serve  the 
people  and  to  satisfy  its  needs.  In  bourgeois  states  the  science 
generally  and  medicine  in  particular  is  a  service  meeting  the  demands 
of  the  leading  groups  of  capitalists  and  their  servants.  Discoveries 
and  improvements  in  the  field  of  diagnosis  and  therapy  are  used  in 
bourgeois  countries  for  purposes  of  commercial  enterprise  and  person¬ 
al  enrichment;  secrecy  often  surrounds  them  and  their  broad  practi¬ 
cal  use  is  artificially  prevented  by  various  enterprises.  Therefore, 
if  the  achievements  of  medicine  in  the  armies  of  capitalist  countries 
during  the  second  World  War  were  used,  then  it  was  only  episodic 
or  for  experimental  testing  and  were  limited  to  conditions  which  are 
very  foreign  to  the  true  meaning  of  medical  science. 

In  the  Soviet  Army  the  organization  of  treatment  and  prevention 
for  wounded  and  sick  is  constructed  on  the  basis  of  the  foremost 
Soviet  military  and  medical  science.  Here  the  structure  of  medical 
institutions,  the  methods  for  their  operation  and  system  for  adminis¬ 
tration  of  them  are  included;  this  provided  giving  primary  qualified 
medical  care,  particularly,  surgical  in  direct  proximity  to  the 
field  of  battle  -  in  regions  of  combat  activity  for  regiments  and 
divisions  -  and  also  the  most  specialized  treatment  appropriate  to 
the  character  of  the  wounds  or  diseases.  The  Soviet  Army  put  as  its 
goal  a  broad  network  of  specialized  field  and  evacuation  hospitals 
with  qualified  personnel  and  the  necessary  medical  equipment. 

Materials  for  organization  of  the  medical  service  in  the  armies 
of  capitalist  countries  during  the  second  World  War  are  evidence  that 
qualified  surgical  care  in  them  is  given  only  at  a  considerable  dis¬ 
tance  from  the  battlefield  and  that  evacuation  of  wounded  and  sick 
and  their  treatment  in  specialized  hospitals  has  a  very  limited 
character. 

The  organization  of  specialized  treatment  of  sick  and  wounded  is 
possible  only  with  well  trained  personnel  and,  particularly,  an  ade¬ 
quate  number  of  highly  qualified  physician  specialists  who  have 
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theoretical  knowledge  and  practical  experience. 


To  carry  out  stage  treatment  with  evacuation  it  is  necessary  to 
have  railway,  vehicle  and  aviation  transportation,  specially  equipped 
for  evacuating  sick  and  wounded;  considerably  larger  field  and  eva¬ 
cuation  hospitals  are  needed  than  during  the  transportation  system 
for  treatment  of  sick  and  wounded. 

Soviet  medicine,  for  the  entire  World  War  II,  had  at  their  dis¬ 
posal  personnel  and  the  necessary  equipment  for  organization  of  treat¬ 
ment  of  wounded  and  sick  and  also  for  anti-epidemic  care  of  troops 
and  population. 

One  of  the  conditions  planned  in  the  life  support  system  for 
treatment  by  stages  with  evacuation  is  epidemic  prevention  among 
troops.  In  the  troops  of  active  armies  in  capitalist  countries,  in¬ 
fectious  disease  was  widespread  and  often  had  an  epidemic  character. 
Mass  infectious  disease  affected  the  civilian  population  and  troop 
personnel  including  the  wounded  soldiers  and  officers.  In  the  troops 
of  the  Soviet  Army  during  World  War  II,  there  were  no  epidemics  and 
the  disease  rate  from  infectious  diseases  had  a  sporadic  character; 
the  number  of  infectious  diseases  both  in  absolute  numbers  and  re¬ 
lative  to  other  diseases  and  wounds  was  very  insignificant.  There¬ 
fore,  the  evacuation  of  the  wounded  and  their  treatment  in  special¬ 
ized  hospitals  was  carried  out  for  the  entire  World  War  II  in  strict 
accordance  with  the  character  of  the  wound  without  any  of  the  limita¬ 
tions  involved  with  concerns  of  an  epidemiological  character. 

To  prevent  the  occurrence  and  development  of  infectious  diseases 
it  is  always  important  how  well  the  sanitation  and  hygiene  anti¬ 
epidemic  service  operates  and  how  precisely  and  irreproachably  the 
scientifically  based  anti-epidemic  measures  are  conducted  as  well 
as  how  correctly  organized  treatment  and  prophylactic  care  is  con¬ 
ducted  relying  on  highly  qualified  clinical  instruction.  One  of  the 
main  sources  for  the  spread  of  infectious  disease  is  the  sick  person; 
the  timely  discovery  of  patients  with  epidemically  infectious 
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diseases,  quick  hospitalization  of  them  in  treatment  institutions  and 
hygienic  treatment  of  the  focus  are  therefore  the  most  important  ele¬ 
ments  in  anti-epidemic  protection.  Both  of  these  factors  -  the  public 
health  hygiene  measures  and  timely  diagnosis  and  treatment  -  were  or¬ 
ganized  in  a  coordinated  way  when  conducting  anti-epidemic  work  in 
the  Soviet  Army. 

It  has  obvious  from  what  has  been  presented  that  the  prevention  of 
epidemic  diseases  can  be  successful  only  under  conditions  where  sys¬ 
tematic  and  actually  combined  participation  of  treatment-prophylac¬ 
tic  and  sanitary-hygiene  institutions  for  public  health  is  in  effect; 
the  patients  must  not  be  a  source  for  the  existence  and  material  ad¬ 
vancement  of  physicians  as  is  the  case  for  all  capitalist  countries 
and  on  the  contrary,  when  the  entire  system  of  public  health  is  a 
government  operation,  there  is  centralized  control  and  it  is  subject 
to  the  interests  of  the  workers.  These  conditions  which  exist  only 
in  the  Soviet  Socialist  system  of  public  health  predetermine  the 
achievements  of  Soviet  medicine  in  the  field  of  prophylaxis  of  epi- 
emic  diseases  both  in  the  prewar  years  and  during  World  War  II. 

*  ★  ★ 

The  Communist  Party  has  always  considered  protection  of  the  pub¬ 
lic  health  tremendously  important.  The  Bolshevik  Party  gave  a  great 
deal  of  attention  to  the  socialist  principle  of  constructing  a  state 
system  of  public  health  even  before  the  Great  October  of  the  social¬ 
ist  revolution.  In  particular,  these  questions  were  discussed  at 
the  Congress  II  of  the  RSDRP  (Russian  Social  Democratic  Worker's 
Party  [1898-1912])  in  1903  and  at  the  sixth  Prague  Party  Conference 
in  1912.  The  basic  hypotheses  which  determine  the  activity  of  pub¬ 
lic  health  organs  were  formulated  in  the  program  confirmed  by  the 
VIII  Congress  of  the  party.  The  actual  realization  of  these  hypo¬ 
theses  began  after  the  victory  of  the  Great  October  socialist  re¬ 
volution.  Under  the  administration  and  with  the  direct  participation 
of  the  great  leaders  of  the  revolution,  V.  I.  Lenin  and  I.  V.  Stalin, 
a  government  system  of  public  health  which  was  greatly  improved  was 
constructed  in  the  socialist  beginning.  The  success  of  Soviet 
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medicine  during  World  War  II  was  due  to  the  preceding  period  in  build¬ 
ing  the  people's  public  health;  the  basic  principles  described  in  the 
party  program  were  confirmed  in  the  Great  Charter  of  the  Soviet  State 
-  in  the  Stalinist  Constitution. 

The  creator  and  organizer  of  the  Soviet  State,  V.  I.  Lenin,  in 
July  1918  signed  an  historic  directive  on  the  formation  of  a  People's 
Commissariat  of  Public  Health. 

A  center  on  administration  of  public  health  which  combined  all  of 
the  work  of  the  medical  service  of  the  civilian  and  the  Red  Army  was 
created  for  the  first  time.  The  main  military  and  public  health  ad¬ 
ministration  by  that  tremendous  organizer  of  Soviet  public  health, 
y 

Z.  P.  Soloviev,  for  the  first  time  became  part  of  the  People's  Com¬ 
missariat  of  Public  Health.  The  close  connection  with  the  People's 
Commissariat  of  Public  Health  was  retained  in  the  military  public 
health  administration  of  the  Red  Army  and  later  on  when  it  was  in¬ 
cluded  in  the  People's  Commissariat  of  military  and  naval  activities. 

In  the  years  of  foreign  military  intervention  and  civil  war,  V. 

I.  Lenin  and  I.  V.  Stalin  were  daily  concerned  with  questions  of  mili¬ 
tary  medicine  and  expressed  their  great  concern  for  the  sick  and 
wounded  troops  of  the  Red  Army.  This  was  reflected,  in  particular,  in 
the  creation  of  certain  special  organizations  intended  for  improving 
care  of  sick  and  wounded  Red  Army  personnel  and  commanders. 

Comrade  Stalin  directly  leading  the  military  activities  of  the 
front  in  the  Civil  War  paid  particular  attention  to  health  care  of 
the  troops  and  organization  of  the  evacuation  and  treatment  of  the 
wounded . 

In  the  difficult  conditions  of  the  Civil  War,  blockades  and  in¬ 
tervention,  assistance  of  the  party  and  cooperation  of  the  broad 
masses  of  workers  made  it  possible  for  Soviet  public  health,  in  spite 
of  the  lack  of  medical  personnel  and  provisions  for  treatment  and 
prophylactic  equipment,  to  overcome  disdorder  threatening  the  very 
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existence  of  the  young  Soviet  Republic  in  the  organization  of  treat¬ 
ment  and  prophylactic  care  of  the  population  and  to  lay  down  the 
basis  for  public  health  care  and  prevention  of  epidemics  and  other 
mass  diseases. 

The  development  of  Soviet  public  health  and  the  improvement  of 
treatment  and  prophylactic  care  of  workers  developed  in  parallel 
with  the  industrial  power  of  the  Soviet  Union  and  improvement  of 
activity  of  its  entire  state  apparatus.  It  is  generally  accepted 
that  the  construction,  unexpected  in  its  rate  and  dimensions,  oc¬ 
curred  in  the  years  of  prewar  Stalinist  5-year  plans,  and  that  the 
face  of  the  country  was  changed  in  these  years,  its  industry  was  de¬ 
veloped,  its  agriculture  converted  and  established. 

These  circumstances  were  the  most  important  attempts  in  the  con¬ 
struction  of  Soviet  public  health  including  overcoming  conditions 
thanks  to  which  the  Soviet  Union  during  the  first  days  of  World  War 
II  were  capable  of  active  defense  and  the  Soviet  public  health  could 
provide  the  army  and  the  population  treatment  and  evacuation 
assistance.  It  is  particularly  due  to  this  preliminary  and  long¬ 
term  preparation  of  the  country  along  with  the  entire  national  and 
people's  public  health  that  made  it  possible  for  the  Soviet  Union  to 
achieve  victory.  As  I.  V.  Stalin  pointed  out  in  his  pre-election 
speech  of  February  9,  1946,  it  would  be  a  mistake  to  think  that  one 
could  achieve  such  a  historic  victory  as  the  Soviet  Union  did  in 
World  War  II,  "...  without  preliminary  preparation  of  the  entire 
country  for  active  defense.  It  would  be  no  less  erroneous  to  pro¬ 
pose  that  this  preparation  could  be  carried  out  in  a  short  time 
period,  over  three  or  four  years." 

The  positions  presented  above  show  that  in  the  years  of  prewar 
Stalinist  5-year  plans  which  converted  the  Soviet  Union  into  a  strong 
industrial  power  with  change  in  peacetime  to  mechanized  agriculture, 
in  the  cities,  workers  villages  and  agricultural  areas,  the  construc¬ 
tion  of  various  types  of  institutipns  for  national  public  health  were 
set  up  on  an  unparalleled  scale.  The  enormous  territory  of  the 
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Soviet  state  was  covered  with  a  thick  network  of  outpatient  clinics, 
dispensaries,  hospitals  and  clinics,  sanitoriums,  children  and  women’s 
consultation  clinics ;  in  the  center  of  the  country  and  on  its  periphery 
numerous  public  health  epidemiological  institutions,  treatment  and 
diagnostic,  public  health  and  nutrition  institutions  and  other  lab¬ 
oratories  and  clinics  were  set  up.  A  number  of  cities  not  only  in 
the  European  part  of  the  Soviet  Union  but  also  in  Siberia  and  in  the 
national  republics  and  oblasts  were  enriched  with  new  medical 
higher  institutions,  middle  medical  schools,  scientific  and  research 
institutions,  institutions  for  improving  qualification  and  requalifi¬ 
cation  of  different  categories  of  medical  workers,  home  for  public 
health  education,  etc.  In  the  capital  of  the  Soviet  Union,  in  Moscow, 
a  centralized  publishing  house  for  medical  literature  was  set  up. 

One  of  the  very  first  central  problems  of  Soviet  public  health 
in  the  years  of  prewar  Stalinist  5-year  plans  was  an  increase  in  med¬ 
ical  (hospital)  investment  which  had  been  extremely  inadequate  in 
Tsarist  Russia  and  which  did  not  satisfy  at  all  the  needs  of  the  popu¬ 
lation.  In  accordance  with  this,  a  grandiose  construction  of  hospi¬ 
tals  and  clinics  took  place,  both  general  purpose  and  specialized. 

By  1941  the  number  of  hospital  beds,  in  comparison  with  1*13,  had 
increased  by  more  than  5  times.  During  the  Stalinist  5-year  plans, 
a  large  number  of  hospitals  were  set  up  where  there  had  been  none 
or  only  isolated  units  in  prerevolutionary  Russia;  some  of  these 
were  like  none  in  any  other  country.  All  of  the  treatment  institu¬ 
tions  organized  by  Soviet  public  health  were  equipped  with  modern 
means  for  diagnosis  and  therapy.  The  network  of  outpatient  clinics, 
polyclinics,  dispensaries  has  grown  more  and  more;  in  comparison 
with  1913,  their  number  has  increased  by  more  than  ten  times. 

First  aid  stations  existed  in  prerevolutionary  Russia  only  in 
nine  large  cities;  their  personnel  consisted  of  1-2  field  workers 
and  a  few  public  health  workers;  they  had  no  connection  with  scienti¬ 
fic  and  clinical  institutions.  In  the  Soviet  Union  at  the  beginning 
of  World  War  II,  there  were  thousands  of  first  aid  stations  and  many 
of  these  had  been  set  up  at  scientific-research  traumatology 
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institutions,  institutions  for  emergency  aid  and  large  clinical  hos¬ 
pitals  under  whose  direction  they  conducted  operations.  This  played 
an  important  role  during  World  War  II  because  certain  problems  of 
traumolotolgy  even  in  peacetime  had  been  solved  scientifically  and 
practically;  the  circle  of  medical  workers  who  had  been  trained  in 
this  field  had  been  expanded. 

Due  to  the  development  of  public  health  aviation,  the  possibil¬ 
ity  of  rapid  first  aid  by  highly  qualified  personnel  had  become  al¬ 
most  commonplace. 

In  prerevolutionary  Russia  in  1913  there  were  4367  agricultural 
medical  sections;  in  the  Soviet  Union  by  the  beginning  of  1941  this 
number  had  been  increased  to  14,431.  Moreover,  in  agricultural 
localities,  a  network  of  regional  and  district  hospitals,  maternity 
hornet  field  worker  and  midw? f e  posts  had  grown  up.  Many  treatment 
and  prevention  village  institutions  provided  constant  scientific 
and  practical  direction  and  consultation  assistance  for  medical  in¬ 
stitutions,  large  city  hospitals,  different  scientific  and  research 
institutes  and  clinics. 

In  semi-colonial  outlying  districts  of  the  Russian  empire,  which 
became  in  the  Soviet  Union  colorful  national  Soviet  Socialist  Re¬ 
publics,  a  whole  network  of  treatment  and  prophylactic  institutions 
were  set  up  basically  only  after  the  Great  October  socialist  re¬ 
volution;  under  Tsarism,  the  local  population  was  almost  completely 
devoid  of  medical  assistance. 

A  special  directive  signed  by  V.  I.  Lenin  converted  the  sanator- 
iums  and  health  resorts  which  had  been  a  part  of  the  government  to 
public  health  areas  for  the  people.  In  the  years  of  the  prewar 
Stalinist  5-year  plans,  along  with  expansion  and  reconstruction  of 
health  resorts  already  existing  in  the  European  and  Asiatic  parts 
of  the  Soviet  Union,  a  series  of  new  health  resorts  were  set  up, 
some  of  which  in  climate  and  quality  of  the  therapeutic  baths  were 
as  good  as  any  of  the  Caucasus  and  Crimea  famous  resorts.  By  the 


beginning  of  1941  in  the  USSR  there  were  more  than  3500  sanatorium 
resort  institutions  and  13  resort  recreational  institutes;  hundreds 
of  new  mineral  sources  and  deposits  of  therapeutic  mud  have  been  dis¬ 
covered-  Along  with  setting  up  new  resorts  and  good  climate  stations 
throughout  the  entire  territory  of  the  Soviet  Union  where  natural  con 
ditions  were  favorable,  many  sanatoriums  and  rest  homes  with  out¬ 
standing  equipment  were  constructed.  Besides  the  public  health  or¬ 
gans,  in  the  construction  of  new  rest  homes  and  sanatoriums,  the 
trade  unions  were  particularly  active  as  well  as  different  govern¬ 
ment  institutions  and  public  organizations,  factories,  plants  and 
kolkhozes  (collective  farms) . 

Many  of  the  best  sanatoriums  and  rest  homes  were  especially  de¬ 
signed  for  serving  personnel  of  the  Soviet  Army  and  the  Navy. 

A  widely  branching  network  of  treatment  and  prophylactic  institu¬ 
tions,  in  particular,  the  general  (mixed)  and  specialized  hospitals, 
made  it  easier  during  World  War  II  to  deploy  evacuation  hospitals 
and  create  an  adequate  hospital  base  at  the  rear  with  an  abundance 
of  rest  homes  and  sanatoriums;  this  made  it  possible  to  provide 
special  assistance  to  the  sick  and  wounded,  to  improve  hospital  treat 
ment  and  also  to  provide  the  personnel  needed  only  in  rest  homes  or 
for  treatment  in  sanatorium  resort  conditions. 

In  prerevolutionary  Russia  the  lack  of  investment  in  beds  for 
treatment  of  patients  was  combined  with  the  extreme  limitations  in 
the  production  of  treatment  and  diagnostic  equipment;  the  medical  in¬ 
dustry  hardly  existed  and  a  large  part  of  medications ,  medical  equip¬ 
ment  and  instruments  came  from  outside  the  country's  borders. 

The  domestic  chemical-pharmaceutical  and  medical-instrument  fac¬ 
tories  created  during  the  years  of  Stalin's  5-year  plan  almost  com¬ 
pletely  freed  the  country  from  foreign  imports  and  provided  the 
needs  of  the  population  and  treatment  institutions  for  medications, 
objects  for  proper  care  of  patients,  surgical  instruments  and  medi¬ 
cal  equipment. 
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Unification  of  Soviet  public  health  provided  an  uninterrupted 
connection  between  civilian  organs  and  institutions  of  public  health 
and  the  military-medical  service  in  providing  medical  treatment  to 
wounded  and  sick  soldiers  of  the  Soviet  Army  and  to  accomplish  the 
government  plan  for  sanitation  and  anti-epidemic  measures.  This  uni¬ 
fication  made  it  possible  to  freely  maneuver  the  medical  teams  and 
the  material  and  technical  equipment  depending  on  the  complex  condi¬ 
tions  and  to  opportunely  use  the  scientifically  based  methods  for 
prophylaxis  and  treatment.  Here  the  workers  in  practical  medicine 
were  directed  by  instructions  developed  at  scientific  research  in¬ 
stitutions  in  the  country,  taking  into  consideration  different  con¬ 
ditions  or  practical  activity. 

A  decisive  factor  in  successes  and  achievements  in  Soviet  medi¬ 
cine  which  were  brought  forward  during  peacetime  and  particularly 
during  the  years  of  World  War  II  is  the  prophylactic  aspect  which  is 
the  basis  for  scientific  and  practical  activity  of  civilian  and 
military  public  health  organs. 

The  prophylactic  approach  to  medicine  is  possible  only  in  a 
socialist  structure.  For  truly  scientific  materialistic  medicine, 
there  is  the  unconditional  position  that  sources  of  disease  are  in 
the  environment  surrounding  man.  Conversion  of  this  environment  in 
the  interest  of  workers,  active  systematic  removal  of  unfavorable 
everyday  production  climate  and  other  factors  which  cause  disease  is 
essentially  the  basic  problem  of  public  health.  Solution  of  this 
problem  predetermines  prevention  of  disease. 

The  party  and  the  government  always  directed  activity  for  an 
active  conversion  of  the  environment  of  Soviet  man  in  order  to  create 
the  most  favorable  conditions  for  his  multi-faceted  physical  and 
spiritual  development,  for  improving  his  material  well  being  and  for 
protecting  his  health. 

However,  successful  solution  of  the  problem  of  maintaining  the 
health  of  the  population  would  be  impossible  if  the  people's  public 
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health  did  not  involve  the  active  participation  of  the  workers  them¬ 
selves.  Through  their  activity,  the  organs  of  Soviet  public  health 
with  an  outstanding  thread,  have  formed  a  constant  connection  with 
the  broad  mass  of  the  population.  All  of  the  preventive  and  treat¬ 
ment  measures  of  public  health  organs  are  accomplished  with  the  ac¬ 
tive  participation  of  Soviet  society  and  the  workers  themselves; 
this  is  one  of  the  outstanding  features  of  the  Soviet  socialist  sys¬ 
tem  for  protecting  the  health  of  the  population.  The  lively  and 
active  assistance  of  the  population  in  the  efforts  to  improve  sani¬ 
tary  and  hygienic  conditions  in  everyday  life  and  in  production, 
physical  education  of  the  next  generation,  protection  of  mothers 
and  children,  improvement  in  sanitation  education  and  also  the  ac¬ 
complishment  of  the  most  important  prophylactic  measures  has  been 
one  of  the  most  important  prerequisites  for  success  in  Soviet  public 
health  in  the  prewar  years  and  has  facilitated  overcoming  such  dif¬ 
ficulties  in  treatment  and  prophylaxis  for  the  army  and  the  popula¬ 
tion  as  has  occurred  during  World  War  II. 

Assistance  to  the  population  by  organs  of  Soviet  public  health 
has  been  expressed  in  different  organization  forms.  The  commissions 
of  public  health  of  local  soviets  of  deputies  of  workers,  soviets 
of  coworkers  from  therapeutic  institutions  and  general  public  health 
representatives  have  played  an  important  role  in  the  years  of  pre¬ 
war  Stalinist  5-year  plans. 

Even  in  the  first  years  of  peacetime  construction  at  plants  and 
factories,  in  kolkhozes  and  sovkhozes,  in  apartment  buildings,  in 
higher  institutions  of  training  and  in  schools,  in  Soviet  institu¬ 
tions,  etc.,  units  for  the  Red  Cross  Society  and  the  Red  Crescent, 
set  up  by  a  school  for  mass  training  for  first  aid  and  sanitation 
and  hygiene  training  of  the  population  were  created;  later  on  the 
number  of  such  units  was  increased  sharply.  Many  thousands  of  Sov¬ 
iet  persons  became  fully  knowledgeable  and  were  part  of  the  "pre¬ 
pared  for  sanitation  defense"  of  the  first  and  second  degrees.  Tens 
of  thousands  of  sanitary  assistants  and  workers  were  trained  in  the 
prewar  years;  during  the  war  they  gave  aid  to  wounded  and  sick 
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soldiers,  worked  in  hospitals  and  clinics  and  replaced  medical  work¬ 
ers  at  the  rear  who  were  called  into  the  army.  Thousands  of  persons 
who  became  soldiers  in  the  Soviet  Army  had  received  first  aid  train¬ 
ing  and  knew  how  to  guard  against  disease,  how  to  behave  in  field 
conditions  and  how  to  prevent  the  spread  of  infection. 

While  one  of  the  most  important  conditions  providing  achieve¬ 
ments  in  Soviet  medicine  and  in  the  prewar  years  during  World  War 
II  was  cooperation  of  the  population  with  the  public  health  organs 
in  conducting  sanitation  and  hygienic  measures  and  the  progressively 
developing  public  health  education  of  the  mass  of  workers,  just  as 
important  was  training  of  highly  qualified  and  devoted  teams  of  medi¬ 
cal  workers. 

From  the  first  days  of  construction  of  Soviet  medicine  before 
the  organs  of  public  health,  the  problem  of  training  a  large  number 
of  medical  workers  in  different  categories  and  specialties  had 
arisen;  they  were  not  only  to  be  trained  in  their  own  fields  but 
also  in  the  most  important  problems  and  goals  of  Soviet  medicine  to 
be  capable  of  accomplishing  work  in  these  and  practical  activity  it¬ 
self.  Training  of  this  type  of  worker  required  not  only  increasing 
the  number  of  medical  institutions  and  expanding  them  but  also  a 
basic  reorganization  of  the  entire  system  of  medical  training. 

Therefore  it  is  natural  that  the  party  and  the  government  for 
all  of  the  prewar  years  and  the  years  of  the  war  devoted  particular 
attention  to  training  teams  of  physicians  and  average  medical  per¬ 
sonnel;  the  demand  for  this  personnel  increased  steadily.  At  the 
XVII  Congress  of  the  party.  Comrade  Stalin  in  his  report  pointed 
out  that  falling  behind  in  training  of  medical  teams  was  not  per¬ 
missible.  This  instruction  from  our  great  leader  and  teacher  re¬ 
sulted  in  a  number  of  organizational  measures;  as  a  result  of  this, 
the  network  of  medical  institutions  increased  and  the  level  of  med¬ 
ical  training  improved. 

At  the  beginning  of  the  first  world  war  in  Russia,  there  were 
15  higher  medical  institutions  of  learning  which  graduated  no  more 
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than  1500  physicians  each  year.  At  the  beginning  of  World  War  II  in 
the  USSR,  74  state  medical  institutions  existed  which  trained  115,000 
students . 

In  prerevolutionary  Russia,  all  of  the  higher  institutions  for 
medical  training  were  concentrated  in  a  few  large  cities  in  the 
European  part  of  the  nation;  in  the  entire  territory  of  the  Asiatic 
part  of  the  empire,  there  was  only  one  medical  institution  at  the 
Tomsk  university.  Under  Soviet  power,  new  medical  institutions  were 
organized  not  only  in  the  large  centers  of  the  Russian  federation, 
but  also  in  the  capitals  and  other  cities  of  the  union  and  autono¬ 
mous  republics  which  permitted  training  national  physician  teams. 

In  1913,  in  Tsarist  Russia,  there  were  24,000  physicians;  in  the 
Soviet  Union  on  the  eve  of  World  War  II,  their  number  exceeded 
140,000. 

The  Soviet  state  has  devoted  a  good  deal  of  attention  to  train¬ 
ing  average  medical  workers;  in  1913  their  number  amounted  to  47,000 
and  in  1941  this  number  had  increased  to  473,000. 

Besides  accomplishing  measures  for  a  quantitative  increase  in 
physician  teams  and  an  improvement  in  their  qualifications,  the 
party  and  state  from  year  to  year  has  carefully  trained  a  new  type 
of  doctor  -  the  Soviet  doctor  whose  idealistic  and  moral  aspects  are 
unthinkable  in  any  other  social  and  political  conditions  besides 
those  existing  in  the  Soviet  socialist  state.  The  inseparable  char¬ 
acteristics  of  the  spiritual  aspect  of  the  Soviet  physician  put  to¬ 
gether  even  in  prewar  years  are  the  result  of  the  devotion  of  the 
socialist  mother  country  and  the  work  of  Lenin  and  Stalin,  the  high 
humanity,  the  constant  striving  for  expanding  specialized  knowledge 
and  training  in  ideals,  the  purposefulness,  high  mindedness  and 
skill  overcome  any  difficulties  in  carrying  out  the  high  obligations 
of  the  physician  to  protect  the  health  of  the  population  and  treat 
the  sick.  These  qualities  are  combined  with  outstanding  concepts  as 
to  the  meaning  of  Soviet  medicine  and  skill  in  using  all  modern 
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achievements  of  medicine  in  practical  activity  and  in  turn  fruitfully 
turning  theory  into  practice. 

The  victory  of  socialism  in  the  USSR  has  led  to  an  unprecedented 
flowering  of  science  in  general  and  medical  science  in  particular 
and  has  opened  unlimited  possibilities  for  the  development  of  scien¬ 
tific  and  research  activity.  The  communist  party,  the  Soviet  govern¬ 
ment  and  Comrade  Stalin  personally  have  shown  and  are  showing  a 
constant  concern  about  the  development  of  Soviet  science  and  the 
adoption  of  its  achievements  in  practice  for  improving  the  level 
of  material  wellbeing,  education  and  health  of  the  Soviet  people. 

In  the  words  of  our  great  Lenin:  "Earlier  all  human  skill,  all  its 
genius,  gave  one  person  the  benefit  of  technology  and  education  and 
others  were  deprived  of  necessary  education  and  development.  Now 
all  of  the  marvels  of  technology  and  all  of  the  achievements  of  edu¬ 
cation  have  become  an  achievement  for  the  entire  people." 

In  prerevolutionary  Russia,  except  for  the  Petersburg  Insti¬ 
tute  of  Experimental  Medicine  founded  in  1890,  essentially  there 
were  no  scientific  research  institutions  involved  with  training  in 
medical  problems.  The  scientific  and  research  work  was  carried  out 
almost  exclusively  in  medical  schools  and  tire  equipment  necessary 
for  scientific  research  was  very  scarce;  the  personnel  quantitatively 
was  very  inadequate. 

In  the  USSR,  even  long  before  World  War  II,  scientific  and  re¬ 
search  institutes  were  created  in  very  different  branches  of  theore¬ 
tical,  treatment  and  prophylactic  medicine.  Many  of  these  were  in¬ 
tended  for  developing  new  branches  of  medical  science  or  studying 
such  fields  as  would  be  difficult  or  even  impossible  in  capitalist 
states . 

As  a  result  of  research  conducted  in  prewar  years  in  a  number 
of  scientific  research  institutes,  for  example  in  institutes  of 
neurosurgery,  traumotology ,  hematology  and  blood  transfusion,  etc., 
Soviet  physicians  have  acquired  knowledge  thanks  to  which  even  in 
the  first  days  of  the  war  it  was  possible  for  them  to  assist  the 
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wounded;  this  was  possible  for  medical  services  in  the  armies  of 
capitalist  countries  only  as  a  result  of  experience  accumulated 
directly  during  the  war. 

In  1932  the  All-Union  Institute  of  Experimental  Medicine  was 
created  and  during  World  War  II,  in  1944,  the  Academy  of  Medical 
Sciences  of  the  USSR  was  organized;  it  was  named  the  Center  for 
Scientific  Medical  Thought  in  the  country. 

At  the  beginning  of  World  War  II,  in  the  Soviet  Union,  there 
were  more  than  200  medical  scientific  research  institutes  where  more 
than  20,000  scientific  coworkers  worked. 

Surrounded  by  the  attention  of  the  party  and  the  government  and 
constantly  directed  by  them,  Soviet  medicine  even  long  before  World 
War  II  was  forward  looking  and  progressive.  Based  on  the  teachings 
of  Marx,  Engels,  Lenin  and  Stalin,  in  its  creative  quest  for  a  uni¬ 
fied  scientific  peaceful  view  with  dialectical  materialism,  Soviet 
scientists  again  solved  problems  which  were  urgent  for  the  Soviet 
people.  The  scientist-physicians  created  scientific  bases  for  con¬ 
structing  Soviet  medicine  and  enriched  teams  of  its  workers  with 
knowledge  which  would  be  necessary  in  day  to  day  practical  activity. 
This  connection  between  Soviet  science  and  actual  practice,  combined 
with  the  high  ideals  of  the  scientific  quest,  with  the  Bolshevik 
party  is  irreconcilable  for  any  idealism  and  pseudoscientific  theory 
of  bourgeois  science. 

It  is  apparent  from  what  has  been  presented  above  that  after  the 
Great  October  socialist  revolution,  the  medical  service  of  the  army 
was  set  up  with  basically  new  beginnings. 

In  the  army  of  prerevolutionary  Russia,  there  were  a  few  talent¬ 
ed  physicians  who  made  a  large  contribution  to  military  and  medical 
science  and  to  the  organization  of  the  military  medical  service 
and  treatment  for  the  wounded.  One  of  the  founders  of  the  Russian 
therapeutic  school  was  M.  Ya.  Mudrov;  at  this  time  he  was  the  first 
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Russian  professor  who  created  a  course  for  miltary  medicine.  The 
brilliant  Russian  surgeon  N.  I.  Pirogov  proved  the  superiority  of 
Russian  military  field  surgery  in  world  science.  The  tremendous 
importance  of  N.  I.  Pirogov  in  military  medicine  is  shown  not  only  by 
his  works  directly  on  questions  of  military  field  surgery  but  also 
by  the  fact  that  he  was  the  first  to  formulate  organizational  prin¬ 
ciples  for  activity  of  military-medical  services,  to  outline  the 
basis  for  constructing  the  system  of  treatment  and  evacuation  care 
for  wounded  and  sick,  their  assignment,  transportation,  the  amount 
of  aid  at  different  stages  of  evacuation,  etc. 

The  most  important  representatives  of  different  branches  of 
medical  science  -  S.  P.  Botkin,  N.  V.  Sklifosovskiy ,  N.  A.  Vel'ya- 
minov,  A.  P.  Dobroslavin,  F.  F.  Yerisman,  G.  V.  Khlopin,  V.  A. 

Oppel ' ,  S.  P.  Fyedorov  and  many  others  -  directly  participated  in 
organization  of  assistance  to  the  sick  and  wounded  and  the  treat¬ 
ment  and  prophylactic  care  of  the  troops.  All  of  them,  expending 
a  tremendous  amount  of  effort,  added  to  the  reorganization  of  the 
medical  service  of  the  Tsarist  army  and,  undoubtedly,  their  acti¬ 
vity  produced  various  improvements  in  giving  assistance  to  the  sick 
and  wounded  soldiers.  However,  these  improvements  were  of  a  par¬ 
tial  and  temporary  nature  and  efforts  to  accomplish  any  kind  of 
significant  basic  innovations  encountered  resistance  or,  in  the 
best  case,  indifference  in  reactions  from  the  higher  command  of  the 
army  and  indifference  for  the  people  by  the  government.  Only  after 
the  victory  of  the  Great  October  socialist  revolution  were  all  of 
the  barriers  removed  which  interfered  with  the  basic  organization 
of  the  medical  service  in  the  army  and  opened  up  possibilities  for 
providing,  in  strict  accordance  with  the  needs  of  modern  science, 
and  establishing  continuous  communication  between  the  general  govern¬ 
ment  system  for  the  people's  public  health. 

Soviet  scientists  critically  studied  the  scientific  inheritance 
from  the  past  and  having  done  this,  introduced  much  that  was  new 
into  the  concept  of  basic  problems  of  physiology  and  pathology, 
into  the  understanding  of  the  origin,  course  and  prevention  of  a 
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number  of  diseases  and  the  pathogenetic  mechanism  of  traumatic  in¬ 
juries,  in  particular,  wounds.  These  new  concepts  made  it  possible 
for  Soviet  science  to  enrich  practical  medicine  with  effective  methods 
and  methods  and  means  for  diagnosis  and  therapy. 

The  idealogical  content  of  Soviet  medicine  was  particularly  im¬ 
portant  for  the  correct  interpretation  of  the  essence  of  different 
pathological  processes  and,  consequently,  for  the  selection  of  the 
most  expedient  methods  of  therapy  for  diseases  and  injuries.  Hav¬ 
ing  mastered  and  developed  these  scientific  viewpoints  of  I.  M. 
Sechenov,  S.  P.  Botkin  and  particularly  that  of  I.  P.  Pavlov 
created  on  the  basis  of  the  studies  of  I.  M.  Sechenov  and  S.  P. 

Botkin,  a  new  completely  scientific  materialistic  physiology,  Soviet 
scientific  medical  thought  turned  to  a  deep  dialectic  understanding 
of  processes  occurring  in  the  organism  both  in  normal  and  in  patho¬ 
logical  conditions. 

For  Soviet  medicine  there  is  an  indisputable  understanding  of 
the  fact  that  each  local  limited  process  in  the  organism  is,  at 
the  same  time,  part  of  the  process  of  the  whole.  The  concept  that 
the  organism  and  its  unbroken  interaction  with  the  environment  is 
a  single  whole  and  that  the  central  nervous  system  plays  a  leading 
and  regulating  role  in  all  functions  of  the  organism  is  also 
irrefutable. 

Pavlov  created,  creatively  developed  and  widely  put  into  prac¬ 
tice  the  natural  scientific  objective  method  of  studying  the  vital 
functions  of  the  whole  organism  in  natural  conditions  for  its  ex¬ 
istence.  Using  this  method,  I.  P.  Pavlov  enriched  science  with  his 
remarkable  studies  on  physiology  of  higher  nervious  activities,  on 
creative  innervation,  the  physiology  of  blood  circulation,  digestion 
and  other  sections  of  physiology. 

As  a  result  of  experimental  and  clinical  studies  of  the  reaction 
of  the  organism  under  the  effect  of  environmental  factors,  the  lead¬ 
ing  role  of  the  central  nervous  system  in  all  processes  of  vital 
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activity  of  the  organism  and  in  all  its  functions  both  normal 
and  in  pathology  became  completely  indisputable. 

Developing  the  neurogenic  theory  of  I.  M.  Sechenov  and  S.  P. 
Botkin,  I.  P.  Pavlov,  on  the  basis  of  his  own  remarkable  original¬ 
ity,  precision  and  scientific  achievements  in  experimental  and  clin¬ 
ical  observations,  concluded  that  "...  the  nervous  system  ...  is  an 
amazing  complex  and  precise  instrument  of  interrelationships,  con¬ 
nections  of  many  parts  of  the  organism  to  each  other  and  the  organ¬ 
ism  as  a  complex  system  with  an  infinite  number  of  external  effects." 

The  continuity  of  the  studies  of  Pavlov  and  its  connection  with 
different  clinical  disciplines  has  made  it  easier  and  expanded  the 
possibilities  for  further  creative  development  of  his  ideas.  For  in¬ 
stance,  Soviet  scientists  used  them  for  interpreting  certain  patho¬ 
logical  processes,  in  particular,  those  which  to  a  considerable  de¬ 
gree  are  urgent  in  war  time  conditions  (shock,  contusion-commotion 
syndrome,  etc.)  and  also  for  development  of  new  methods  and  means  of 
therapy  (for  example,  treatment  with  sleep,  treatment  by  artificially 
operating  certain  links  in  the  nervous  system,  etc.). 

The  significance  of  Pavlov's  studies  for  Soviet  medicine  is  also 
determined  by  the  fact  that  their  high  idealogical  content  is  com¬ 
bined  with  the  practical  activity  of  the  physician.  Constantly 
striving  to  connect  the  physiological  principles  found  by  him  with 
the  clinical  manifestations  or  the  "physiology  and  medicine  under¬ 
stood  in  a  deep  concept  as  inseparable,"  I.  P.  Pavlov  looked  at  dis¬ 
ease  as  the  collision  of  the  organism  with  any  kind  of  unusual  en¬ 
vironmental  conditions  involving  a  breakdown  in  equilibrium  between 
the  organism  and  the  environment  -  an  equilibrium  regulated  by  the 
nervous  system,  mainly  by  the  cortex  of  the  brain.  Any  disturbances 
in  vital  activity  of  the  organism  continuously  and  constantly  involve 
normal  physiological  processes.  Consequently,  to  understand  dis¬ 
ease  and  to  develop  a  concept  of  its  occurrence  and  developement , 
it  is  necessary  to  take  into  consideration  the  physiological  prin¬ 
ciples  which  control  functions  of  the  organism. 
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These  positions  of  the  scientist  I.  P.  Pavlov  correspond  to  con¬ 
cepts  of  Soviet  physicians  as  to  disease  both  in  the  complex  process 
and  in  any  other  stages  encompassing  the  entire  organ  and  system  of 
the  organism,  the  entire  organism  as  a  whole.  This  concept  of  ill¬ 
ness  is  undoubtedly  a  denial  of  the  view  held  by  bourgeois  scientists 
that  it  is  a  mechanistic  reaction  essentially  of  a  virus  cellular 
pathology  separating  the  whole  organism  into  the  total  of  cellular 
territories  and  separating  pathology  from  physiology. 

Guided  by  a  method  of  dialectic  materialism,  the  creative  de¬ 
velopment  of  ideas  of  I.  P.  Pavlov  and  the  selection  of  those  which 
are  urgent  for  Soviet  public  health  made  it  possible  for  many  Soviet 
scientists  even  in  prewar  years  to  carry  out  a  number  of  studies 
newly  illuminating  the  importance  of  practical  problems  of  clinical 
and  preventive  medicine.  During  World  War  II,  the  principles  of 
physiological  studies  of  I.  P.  Pavlov  were  used  for  solving  certain 
problems  of  military  pathology. 

The  broad  knowledge  of  I.  P.  Pavlov  could  be  used  for  studying 
different  diseases  of  the  nervous  system,  in  particular  psycho¬ 
neurosis.  In  armies  of  capitalist  countries,  this  type  of  patient, 
as  a  rule,  makes  up  a  considerable  percentage.  In  the  Russian  army 
during  World  War  I,  with  very  incomplete  data  at  a  number  of  evacua¬ 
tion  posts,  from  38  to  44%  of  the  wounded  and  sick  suffered  from 
psychoneuroses  and  neuroses.  There  is  evidence  of  a  significant 
spread  of  this  type  of  disease  during  World  War  II  in  the  English, 
German  and  particularly  among  the  American  troops. 

In  the  Soviet  Army  during  World  War  II,  the  total  number  of  per¬ 
sons  sick  with  psychoneuroses  and  neuroses,  even  including  very 
light  forms  of  these  disorders,  was  very  insignificant. 

A  large  number  of  neuropsychic  patients  in  the  prerevolutionary 
Russian  Army  eloquently  discussed  the  low  level  of  health  conditions 
for  the  population  in  Tsarist  Russia  and,  consequently,  those  social 
and  everyday  political  conditions  to  which  he  was  subjected  and 
which  at  the  present  time  are  even  more  pronounced  in  modern 
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capitalist  countries.  The  low  percentage  of  neuropsychological 
patients  in  the  Soviet  Army  is  evidence  of  the  achievements  of  pre¬ 
war  years  of  the  Soviet  people  and  brilliantly  characterizes  the 
high  political  and  moral  state  of  the  Soviet  troops. 

For  the  treatment  of  those  few  patients  with  neuroses  and  psy¬ 
choneuroses  who  were  encountered  in  the  Soviet  Army,  new  methods 
and  forms  of  therapy  were  successfully  used;  these  were  developed  by 
Soviet  scientists  on  the  basis  of  the  creative  development  of  these 
scientific  concepts  of  I.  P.  Pavlov  in  this  area.  The  section 
of  this  "Work"  which  discusses  characteristics  of  nervous  diseases 
presents  what  is  new  and  what  has  been  devloped  in  Soviet  science 
on  interpretation  of  the  origin  of  psychoneuroses,  the  mechanism 
for  their  development  and  their  clinical  manifestation  and  indi¬ 
cates  how  this  concept  was  used  as  the  basis  for  developing  thera¬ 
peutic  measures  whose  effectiveness  was  later  confirmed  in  practice. 

The  mastery  by  Soviet  scientists  in  their  scientific  practical 
activity  of  the  ideas  of  I.  P.  Pavlov,  like  their  further  develop¬ 
ment,  fully  met  the  essence  of  Soviet  medicine  and  its  requirements. 
Moreover,  it  was  a  clear  expression  of  the  basic  principles  of 
Soviet  science  -  its  attention  to  the  actual  needs  of  the  people, 
high  Bolshevik  ideology,  the  spirit  of  innovation,  continuous  strug¬ 
gle  against  indifference  to  idealism. 

*  *  * 

One  of  the  characteristic  properties  of  Soviet  science  is  the 
multiple  forms  of  creative  search  and  their  broad  scope.  Thanks  to 
the  fact  that  our  government  always  created  all  of  the  necessary 
conditions  for  the  development  of  any  branch  of  science  including 
the  development  of  medical  disciplines,  Soviet  scientists  could  con¬ 
duct  research  in  very  different  fields  of  medical  knowledge.  This 
is  basically  why  the  attention  of  Soviet  scientists  primarily  has 
been  turned  to  problems  which  are  directly  important  to  the  new 
Soviet  public  health  and  its  basic  approach  -  to  prevent  disease. 

In  the  years  of  the  prewar  Stalin  5-year  plans,  such  disciplines 
as  epidemiology,  bacteriology,  microbiology,  parisitology, 
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helminthology  and  a  mixture  of  these  sections  of  medical  knowledge 
were  all  broadly  developed. 

Studies  of  Soviet  scientists  in  these  fields  were  improved  by 
significant  achievements.  For  instance,  the  nature  of  certain  in¬ 
fections  was  successfully  established  and  the  biology  of  their  path¬ 
ogens  was  studied;  methods  of  contamination  for  a  number  of  infec¬ 
tions  and  invasions  were  made  more  precise  and  new  means  for  therapy 
and  prevention  were  developed  or  those  previously  known  were 
improved . 

Scientific  studies  in  the  field  of  epidemiology  and  in  new  sec¬ 
tions  of  preventive  medicine  for  them  were  combined  with  scienti¬ 
fically  based,  planned  and  wide  scale  practical  measures  conducted 
by  public  health  organs.  Along  with  these,  there  is  the  basic  un¬ 
swerving  improvement  in  health  of  the  population:  living  and  eat¬ 
ing  conditions  were  improved;  the  circle  of  general  health  measures 
and  treatment  was  expanded;  in  particular,  assistance  to  the  ill  at 
home  was  improved;  a  number  of  areas  in  hospitals  and  Santa tor iums 
was  increased;  the  capability  of  outpatient  clinics,  dispensaries, 
rest  homes,  preventive  rest  homes,  dietectic  dining  halls,  etc. 
was  increased.  Studies  in  physical  exercise  and  sports  involving 
a  wider  and  wider  segment  of  the  population  are  extremely  important 
for  training  the  organism  and  improving  its  resistance  to  infection. 

As  a  result  of  the  interaction  of  all  these  factors,  the  health 
of  the  population  has  improved  immeasurably;  the  total  number  of 
infectious  diseases  in  the  territory  of  the  Soviet  Union  has  dropped 
sharply  and  certain  infections  have  completely  disappeared.  For 
instance,  even  before  World  War  II,  such  diseases  as  smallpox, 
cholera  and  plague  were  eliminated.  In  prerevolutionary  Russia,  these 
infections  almost  always  developed  in  certain  foci  and  often  had  epi¬ 
demic  flareups,  particularly  in  the  south  and  southeast. 

From  year  to  year  the  number  of  other  infections  has  decreased. 

The  disease  rate  from  typhoid  fever  in  recent  prewar  years,  in 
comparison  with  1913-1914,  decreased  by  4  1/2  times  (in  the  army 
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by  more  than  10  times) ;  the  sickness  rate  from  paratyphyoid  fever 
decreased  by  5  times,  dysentery  by  4  times,  etc.  Recurrent  fever 
in  the  Soviet  Union  in  1939-1940  was  encountered  very  rarely  and 
sickness  from  typhus  as  observed  only  in  isolated  episodically 
occurring  cases.  The  course  of  infectious  diseases  has  become  very 
light.  The  death  rate  has  dropped  sharply  from  certain  children's 
diseases,  from  typhoid  fever,  paratyphoid  fever  and  particularly 
from  dysentery. 

Epidemics  were  the  unavoidable  companion  of  all  past  wars  af¬ 
fecting  the  civilian  population  and  the  army.  In  the  army  they  of¬ 
ten  caused  greater  losses  than  from  wounds;  many  wound  patients 
died  not  from  the  wounds  but  from  the  infections. 

In  the  first  World  War,  infectious  diseases  which  at  times  took 
on  the  character  of  significant  epidemic  flareups  were  observed  in 
all  of  the  fighting  armies.  In  the  Russian  army  the  epidemics  es¬ 
sentially  never  stopped;  from  the  armies  the  epidemics  spread  to 
the  rear  of  the  country  which  was  encouraged  by  the  system  of  eva¬ 
cuation  of  infectious  patients  (to  hospitals  in  the  deep  rear)  and 
inadequate  preventive  measures  in  transportation. 

Although  not  one  of  the  foreign  armies  who  participated  in  the 
second  World  War  published  evidence  of  infectious  diseases,  there 
is  a  basis  for  believing  that  in  the  armies  of  all  the  capitalist 
countries,  the  epidemic  diseases  were  very  widespread. 

The  Soviet  Army  and  the  civilian  population  throughout  World 
War  II  did  not  know  any  epidemics  and  if  infectious  diseases  occur¬ 
red,  these  were  only  isolated  cases;  their  total  number  was  insig¬ 
nificant.  To  prevent  the  occurrence  and  spread  of  infectious  dis¬ 
eases  seemed  possible  because  even  in  the  prewar  years  a  high  level 
of  sanitation  and  hygienic  care  in  the  country  had  been  achiev¬ 
ed.  Prophylactic  measures  set  up  on  a  strictly  scientific  basis 
were  conducted  strictly  before  the  war  and  particularly  during  the 
war  both  among  the  population  and  in  the  army  in  transportation. 
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Correct  organization  of  the  treatment  and  evacuation  assistance  to 
the  army,  a  carefully  thought  out  and  conducted  system  for  preven¬ 
tive  measures  and  early  hospitalization  of  infectious  patients  in 
special  hospitals  provided  localization  of  the  infection  and  stop¬ 
ped  the  possibility  of  its  spread  to  troop  personnel  and  the  civilian 
population.  Moreover,  no  other  country  had  such  difficult  and  com¬ 
plex  conditions  for  fighting  as  the  Soviet  Union  did  due  to  the 
temorary  enemy  occupation  of  a  broad  expanse  of  territory  and  move¬ 
ment  of  many  refugees  deep  into  the  country. 

As  was  already  mentioned  above,  the  high  level  achieved  by  Soviet 
public  health  in  sanitation  and  hygiene  for  the  population  and  the 
army  in  peacetime  and  for  the  entire  extent  of  the  war,  was  due  to 
a  great  degree  to  the  attention  of  Soviet  science  to  the  problems 
of  prevention. 

In  Tsarist  Russia  there  were  almost  no  state  institutions  work¬ 
ing  on  scientific  development  of  hygiene  questions.  In  the  Soviet 
Union,  it  is  being  accomplished  on  a  governmental  scale  by  many  well 
equipped  scientific  research  insitutes  and  laboratories.  Literally 
there  is  no  department  of  sanitation  or  hygiene,  no  single  problem 
of  nutrition  or  protection  of  the  organism  from  different  production 
or  climatic  dangers  which  has  not  been  the  object  of  research  at 
Soviet  scientific  institutions.  On  the  basis  of  these  studies,  stan¬ 
dards  and  sanitation  and  hygienic  requirements  have  been  developed 
which  are  obligatory  for  planning  and  constructing  industrial  enter¬ 
prises,  communal  institutions,  transportation  methods,  new  cities 
and  worker  villages.  Particular  attention  was  devoted  to  scienti¬ 
fic  studies  in  the  prevention  of  occupational  diseases  and  also  to 
questions  of  nutrition  and  water  supply  for  the  population.  Methods 
of  cleaning  up  settled  areas  and  questions  of  disinfection,  deacti¬ 
vation  and  rat  extermination  have  been  broadly  studied. 

World  War  II  presented  high  demands  for  organs  and  institutions 
of  public  health  in  relation  to  sanitation  and  hygienic  care  of 
troops  and  the  population,  particularly  those  involved  in  defense 
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work.  These  requirements  primarily  involved  questions  of  nutrition 
and  water  supply  which  as  a  result  of  the  sharply  changing  conditions 
of  wartime,  took  on  particular  practical  significance. 

Daily  medical  monitoring  of  the  food  supply  for  troops,  food  pro¬ 
ducts  and  preparation  of  food,  prevention  of  avitaminosis  and  food 
toxicoinf ection,  the  conduct  of  measures  for  purification  and  decon¬ 
tamination  of  water  in  combat  conditions,  and  also  observations  of 
a  number  of  other  sanitation  and  hygiene  requirements  were  accom¬ 
plished  by  a  special  hygiene  service  comprised  of  teams  of  hygien¬ 
ists  and  specialists.  To  a  significant  degree,  this  facilitated 
providing  sanitation  and  hygiene  favorable  conditions  for  troops  and 
the  population  during  World  War  II. 

Besides  the  broad  development  of  questions  of  preventive  medi¬ 
cine,  Soviet  science  steadily  worked  on  studying  problems  of  clini¬ 
cal  medicine,  in  particular,  surgery. 

The  Russian  surgical  school,  even  at  the  end  of  the  last  century 
and  the  beginning  of  this  century,  was  recognized  by  worldwide 
science  as  one  of  the  most  progressive  and  original.  Such  scientists 
as  I.  V.  Buyal'skiy,  F.  I.  Bush,  N.  I,  Pirogov,  N.  V.  Sklifosovskiy , 
S.  P.  Ffedorov,  V.  A.  Oppel'  et  al.  were  known  far  beyond  the  bor¬ 
ders  of  Russia  and  their  research  and  practical  activity  was  used 
as  an  example  and  object  for  study  and  inspiration  for  many  surgeons 
in  foreign  countries. 

After  the  Great  October  Socialist  Revolution,  sugery  like  other 
sciences,  had  great  possibilities  for  creative  development. 

Even  in  the  prewar  years,  Soviet  surgeons  worked  on  urgent  pro¬ 
blems  of  military  and  field  surgery  and  traumatology.  By  studying 
different  questions  of  traumatology,  in  particular  the  development 
of  the  most  modern  methods  and  means  for  different  types  of  trauma, 
they  worked  not  only  with  special  scientific  research  institutes  of 
traumatology  but  also  institutes  of  emergency  aid  and  the  appro¬ 
priate  clinics  and  departments  in  large  hospitals.  The  broad 
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development  of  first  aid  stations  which  usually  operated  under  the 
administration  of  the  treatment  institute  mentioned  were  assisted 
greatly  by  this  research;  in  this  way  they  participated  in  the  scien¬ 
tific  studies  we  have  already  mentioned  above.  In  these  same  hospi¬ 
tals  where  emergency  aid  is  given  for  trauma,  also  scientific  ob¬ 
servations  are  made  of  burns  and  frostbite. 

The  experience  acquired  by  Soviet  traumatologists  in  peacetime 
and  scientific  studies  in  the  field  of  neurosurgery  and  blood  trans¬ 
fusion  are  no  less  important.  Neurosurgery,  the  problems  of  blood 
transfusion,  and  also  diseases  of  the  blood  and  circulatory  organs 
have  not  been  studied  in  any  country  as  broadly  as  they  have  in  the 
Soviet  Union  and  not  one  country  has  such  a  quantity  of  special  in¬ 
stitutions,  institutes  and  stations  conducting  scientific  work  in 
these  fields  and  giving  the  appropriate  treatment  as  in  the  Soviet 
Union.  Scientific  practical  knowledge  and  questions  of  neurosurgery 
and  blood  tranfusions  accumulated  up  to  the  beginning  of  World  War 
II,  to  a  significant  degree,  determined  the  multiplicity  and  success 
of  neurosurgical  aid  to  the  wounded  and  the  broad  use  during  war¬ 
time  of  blood  transfusion  and  blood  replacement  fluids. 

In  the  successful  treatment  of  wounds  and  their  complications, 
massive  transfusion  of  blood  and  blood  substitutes  played  a  tremen¬ 
dous  role  indeed.  The  expansion  of  indications  for  hemotransfusion 
as  a  method  of  combating  loss  of  blood  and  also  as  a  hemostatic 
means  and  method  for  stimulating  therapy  during  various  complications 
of  wounds  and  a  number  of  diseases  is  the  great  contribution  of 
Soviet  medicine.  Transfusion  of  blood  being  accomplished  at  the 
troop  stages  of  evacuation  was  extremely  valuable  (at  the  regiment 
and  battalion  medical  aid  posts) . 

The  prerequisites  for  broad  adoption  of  blood  transfusion  in 
actual  treatment  of  wounded  in  wartime  conditions  were  created  by 
Soviet  scientists  back  in  peacetime.  Methods  for  long  storage  and 
care  of  blood  and  also  setting  up  conditions  for  its  transport  and 
methods  for  transfusing  it  were  all  developed  by  them. 
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Such  a  broad  use  of  hemotransfusion  during  World  War  II  required, 
naturally,  a  tremendous  quantity  of  blood.  The  problem  of  a  continu¬ 
ous  supply  of  blood  to  the  army  medical  for  transfusion  was  solved 
by  our  people.  Tens  of  thousands  of  Soviet  people,  grasping  their 
high  patriotic  duty,  primarily  women,  became  donors  and  many  times 
gave  their  blood  for  the  sick  and  wounded  soldiers. 

The  school  of  Soviet  neurosurgeons  created  before  World  War  II 
directed  by  outstanding  Soviet  scientists  and  surgeons  A.  L. 

Polenov  and  N.  N.  Burdenko  developed  methods  of  treatment  for  wounds 
and  damage  to  the  nervous  system,  in  particular  the  brain  and  spinal 
cord.  At  the  beginning  of  the  war,  Soviet  neurosurgeons  organized 
well  trained  teams  capable  of  scientific  and  method  direction  of 
the  practical  activity  of  neurosurgeons.  This  made  it  possible  for 
the  medical  service  of  the  Soviet  army  during  World  War  II  to  or¬ 
ganize  branch  specialized  neurosurgical  assistance,  on  a  broad  scale 
in  a  number  of  cases  in  many  forms  and  according  to  the  complexity 
of  operative  intervention,  unprecedented  in  the  history  of  wars. 

It  is  possible  to  truthfully  say  for  many  of  those  wounded  or  hurt 
in  the  skull,  brain  or  spinal  column  who  would  have  been  considered 
inoperable  cases  in  the  armies  of  the  capitalist  countries  or  who 
would  have  been  operated  on  only  as  an  experiment,  the  Soviet  phy¬ 
sicians  continuously  and  successfully  used  operative  intervention 
as  well  as  other  treatment  methods. 

The  experience  of  Soviet  neurosurgeons  generalized  in  the  "Work"  is 
indisputable  evidence  of  how  troops  with  skull  and  brain  wounds  and 
wounds  of  other  parts  of  the  nervous  system  could  be  saved,  avoid¬ 
ing  the  expectation  of  severe  invalidism  and  who  could  be  restored 
to  a  greater  or  lesser  degree  to  normal  functioning  of  the  organism. 

There  is  no  more  brilliant  illustration  of  the  achievements  of 
Soviet  medicine  than  surgery  of  gunshot  chest  wounds;  many  methods 
were  developed  on  the  basis  of  intervention  used  in  peacetime  for 
various  diseases  and  traumas.  A  stable  complex  combatting  of  shock 
in  which  the  A.  V.  Vishnevskiy's  vagosympathetic  blockage  is  a 
primary  method,  early  aspiration  during  hemothoraxi,  suturing  of 
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the  open  pneumothorax,  combating  suppurative  complications  using  ac¬ 
tive  aspiration  and  operative  methods,  original  methods  of  elimin¬ 
ating  bronchial  fistulas,  all  of  these  produced  very  favorable  re¬ 
sults  reducing  significantly  the  death  rate  and  complications  and 
also  restoring  health  to  the  wounded  as  much  as  possible. 

In  the  prerevolutionary  Russian  army,  surgical  assistance  to  per¬ 
sons  with  jaw  and  face  injuries  was  hardly  effective;  among  these 
wounds  there  was  a  high  percentage  of  death  and  invalidism.  Thanks 
to  the  attention  which  Soviet  public  health  devoted  in  the  prewar 
years  to  the  prevention  and  treatment  of  diseases  and  damage  to  the 
jaw,  face  and  oral  cavity  and  also  concern  as  to  training  teams  of 
stomatologists  in  the  Soviet  Army  during  World  War  II,  a  special¬ 
ized  stomatologic  assistance  program  was  organized.  As  a  result  of 
this,  the  death  rate  and  invalidism  rate  from  wounds  to  the  face  and 
jaw  were  decreased  and  severe  deformities  of  the  face  in  this  cate¬ 
gory  of  wounds  was  almost  completely  eliminated.  Soviet  medicine 
achieved  these  same  favorable  results  in  treating  gunshot  damage  to 
the  eyes.  Scientific  studies  in  opthamology  in  the  Soviet  Union 
achieved  considerable  successes.  The  work  of  V.  P.  Filatov  is  par¬ 
ticularly  notable;  he  enriched  the  leading  medical  science  with 
effective  methods  for  treating  not  only  certain  severe  eye  diseases 
but  also  surgical  and  internal  diseases  of  the  eye.  Training  an 
adequate  number  of  opthamologists  who  had  worked  in  different  bran¬ 
ches  of  scientific  and  practical  treatment  institutions  for  the  eye, 
Soviet  medicine  during  World  War  II  was  organized  for  wounds  dam¬ 
aging  eyes  to  offer  specialized  assistance  beginning  in  the  army  re¬ 
gion  and  ending  in  the  deep  rear. 

Also  one  should  remember  the  very  favorable  results  of  treating 
wounds  to  the  ear,  throat  and  nose;  therapy  for  injury  to  these  or¬ 
gans  to  a  great  degree  was  developed  in  prewar  years  in  many  insti¬ 
tutes  and  clinics  who  studied  problems  of  otorhinolaryngology.  In 
particular  a  great  deal  which  was  new  was  introduced  into  plastic 
surgery.  The  presence  of  an  adequate  number  of  teams  prepared  in 
the  prewar  years  made  it  possible  to  organize  special  hospitals  and 
to  give  qualified  assistance  to  the  wounded. 
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In  all  of  the  armies  of  the  capitalist  countries  who  participated 
in  the  first  and  second  World  Wars,  evacuation  and  treatment  of  the 
wounded  with  damage  to  soft  tissue  and  bones  of  the  hands  and  feet 
(if  these  injuries  were  not  combined  with  wounds  of  the  internal  or¬ 
ganisms,  large  tubular  bones,  nerves  and  vessels)  were  not  given  the 
required  attention.  Such  wounded  were  evacuated  in  the  general 
course  and  treated  on  a  par  with  more  severe  wounds  and  those  need¬ 
ing  long-term  treatment.  In  the  Soviet  Army  during  World  War  II, 
the  organization  of  evacuation  and  treatment  of  this  category  of 
wounds  for  the  first  time  in  history  of  wars  was  set  up  on  the  basis 
of  the  achievements  of  traumotology  and  the  laws  of  physiology  of 
the  organism  of  movement .  Along  with  this,  they  took  into  considera¬ 
tion  the  special  features  of  the  course  of  wounds  in  soft  tissue 
which  include  wounds  of  the  extremities  particularly.  These  wounded 
remained  in  the  military,  army  and  front  regions.  To  treat  them, 
special  hospitals  were  set  up  in  which  complex  therapy  was  used  in¬ 
cluding  surgical  and  physical  therapy  methods  for  treatment,  thera¬ 
peutic  physical  education  and  labor  processes. 

It  is  difficult  to  enumerate  all  of  the  successes  which  surgery 
achieved  in  treating  various  types  of  wounds  and  injuries  during 
World  War  II  and  which  were  the  result  of  work  by  Soviet  scientists 
in  the  prewar  years.  We  cannot  even  begin  to  mention  all  of  the 
achievements,  the  complete  and  broad  solutions  to  problems  of  trans¬ 
portation  and  treatment  immobilization  of  wounded,  the  use  of  gypsum 
bandages  proposed  even  by  N.  I.  Pirogov,  the  application  of  second¬ 
ary  sutures,  the  use  of  antiseptic  equipment  for  local  treatment 
of  wounds  and  prophylaxis  of  wound  infections  by  combining  surgical 
treatment  of  wounds  and  the  injection  of  serum.  The  position  es¬ 
tablished  in  peacetime  of  the  primary  infection  of  any  gunshot 
wound  and  the  dependence  of  the  course  of  the  wound  process  on  time¬ 
ly  treatment  and  qualified  first  aid  was  an  important  prerequisite 
for  organization  of  the  whole  system  of  treatment  and  evacuation 
care  of  the  wounded. 

Soviet  medicine  achieved  successes  in  treatment  of  internal 
diseases  never  before  achieved  in  the  history  of  wars.  Of  the 
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soldiers  and  officers  hospitalized  as  a  result  of  disease  of  the  in¬ 
ternal  organs,  90.6%  were  returned  to  duty.  This  success  was  the  re¬ 
sult  of  achievements  of  Soviet  public  health  in  the  field  of  train¬ 
ing  teams  of  clinicians  and  therapists  and  also  the  broad  development 
of  scientific  research  on  internal  diseases  particularly  those  af¬ 
fecting  wound  diagnosis  and  methods  of  treatment  of  those  diseases 
whose  development  or  occurrence  can  be  involved  with  wartime  condi¬ 
tions.  The  system  of  evacuation  and  treatment  of  sick  soldiers  and 
officers  which  was  developed  during  World  War  II  was  also  based  on 
the  achievements  of  internal  medicine  and  was  extremely  important. 

The  study  of  the  nature  and  clinical  practice  of  internal  dis¬ 
ease  was  developed  on  bases  created  by  the  Russian  therapeutic 
school  founded  by  M.  Ya.  Mudrov,  S.  P.  Botkin,  G.  A.  Zakhar'in,  A. 

A.  Ostroumov  et  al. 

Due  to  the  unlimited  possibilities  for  creative  work  available 
after  the  Great  October  Socialist  Revolution,  the  Soviet  scientist 
therapists  enriched  science  in  internal  diseases  with  numerous  stud¬ 
ies  recognized  by  all  leading  medical  thought.  Scientific  search 
by  Soviet  therapists,  in  particular,  Professors  V.  P.  Obraztsov,  M. 

V.  Yanovskiy,  N.  D.  Strazhesko,  S.  S.  Ziminitskiy,  G.  F.  Lang,  M. 

P.  Konchalovskiy ,  M.  I.  Arinkin  et  al .  was  directed  at  solving  ques¬ 
tions  of  pathogenesis,  clinical  practices,  diagnostics  and  therapy 
of  diseases  of  the  cardiovascular  system,  the  digestive  and  respira¬ 
tory  tract,  diseases  of  the  blood  and  circulatory  organs,  ulcer  and 
hypertonic  disease,  etc.;  a  large  number  of  studies  were  also  con¬ 
ducted  on  problems  of  tuberculosis,  dysfunction  of  the  glands  of 
internal  secretion  and  rheumatism.  A  characteristic  trait  of  many 
of  the  scientific  works  was  the  attempt  to  give  the  practical  phy¬ 
sician  more  precise  and  available  methods  in  ambulatory  and  poly- 
clinical  circumstances  and  the  means  for  wound  diagnosis  and  effect- 
tive  therapy  of  different  diseases. 

This  approach  to  scientific  research  activity  and  achievements 
in  the  field  of  early  diagnosis  of  diseases  and  the  etiology  and 
pathogenetic  therapy  made  it  possible  to  create  during  World  War  II 

38 


an  advantageous  system  for  evacuation  and  treatment  of  patients  de¬ 
pending  on  the  character  of  the  disease.  Sick  soldiers  and  officers 
were  treated,  as  a  rule,  at  battalion  medical  posts,  at  the  army  and 
front  therapeutic  hospitals.  In  the  army  therapeutic  hospitals  com¬ 
plemented  by  specialists  and  therapists  and  equipped  with  the  very 
necessary  diagnostic  and  treatment,  made  the  final  clinical  diagno¬ 
sis  and  determined  the  approximate  time  period  and  location  for 
treatment.  When  indicated,  the  patients  were  sent  to  the  appropriate 
hospitals  in  the  early  days  of  their  disease.  Patients  with  severe 
chronic  diseases  requiring  long-term  treatment  were  evacuated  to 
hospitals  at  the  deep  rear. 

For  infectious  diseases  treatment  was  conducted  on  location  in 
the  region  of  the  disease  where  inspected  field  mobile  hospitals 
were  in  existence.  Evacuating  infectious  patients  was  done  only  in 
cases  where  military  circumstances  made  it  necessary. 

Starting  with  studies  of  the  organism  as  a  whole,  the  role  of 
the  nervous  system  in  regulation  of  vital  functions  of  the  organism 
and  development  and  course  of  pathological  processes,  Soviet  medi¬ 
cine  paid  particular  attention  to  observations  for  the  occurrence  and 
course  of  diseases  of  internal  organs  in  the  wounded.  As  a  result 
of  these  observations  made  during  World  War  II,  new  data  were  ob¬ 
tained  on  the  special  features  for  the  occurrence  and  course  of  dis¬ 
eases  of  internal  organs  in  the  wounded.  A  special  section  in  this 
"Work"  deals  with  this  question. 

The  active  study  of  different  problems  of  therapy  continued 
throughout  World  War  II  and  naturally,  particular  attention  was  de¬ 
voted  to  the  special  features  of  the  occurrence  and  course  of  diseases 
which  were  involved  with  conditions  of  military  circumstances.  Our 
progressive  scientists,  therapists  and  physiologists,  who  had  cre¬ 
ated  the  basis  for  organization  in  the  army  of  a  specialized  thera¬ 
peutic  service,  obtained,  thanks  to  the  presence  of  this  service, 
broad  possibilities  for  making  scientific  observations  during 
World  War  II.  As  a  result  of  these  observations,  certain  new  data 
were  available  on  etiology,  pathogenesis,  diagnostics,  clinical 
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treatment  and  therapy  of  diseases  of  internal  organisms  in  soldiers 
and  officers  of  the  active  army  and  also  on  the  occurrence  and  the 
course  of  internal  diseases  in  the  wounded.  The  results  of  scienti¬ 
fic  studies  carried  out  by  Soviet  therapists  during  the  war  had  a 
serious,  theoretical  and  practical  value  for  internal  medicine  and 
the  special  features  of  military  field  therapy.  Many  diseases  in 
general  were  studied  in  wartime  (hypertonic  disease,  ulcers,  certain 
diseases  of  the  liver,  etc.)  and  many  new  facts  were  obtained.  The 
development  of  clinical  disciplines  in  the  Soviet  Union  took  place 
in  parallel  with  the  development  of  theoretical  departments  of  medi¬ 
cine  and  were  based  on  the  achievements  of  the  latter.  Clinical  dis¬ 
ciplines  and  disciplines  of  theoretical  (physiology,  pathological 
physiology  and  pathological  anatomy)  were  developed  in  close  coopera¬ 
tion;  this  is  a  necessary  conditions  for  scientific  progress  in  these 
sections  of  medical  knowledge. 

In  many  capitalist  countries  up  until  now,  the  possibility  of 
pathologoanatomical  observations  were  limited  in  view  of  the  fact 
that  disclosing  them  was  not  obligatory  even  in  cases  where  there 
was  treatment  in  state  or  municipal  treatment  institutions.  In  a 
number  of  the  armies  of  capitalist  countries,  the  pathologoanatom¬ 
ical  service  was  completely  nonexistent.  In  Soviet  conditions, 
pathological  anatomy  can  be  developed  just  like  any  other  science. 
Soviet  pathologoanatomists ,  on  the  basis  of  studies  of  a  large  num¬ 
ber  of  cases,  have  made  more  precise  and  expanded  concepts  on  the 
connection  between  the  character  and  special  features  of  clinical 
course  or  trauma  with  the  damage  to  the  organs  and  system  established 
by  discovery.  Often  a  method  biopsy  used  in  Soviet  treatment  institu¬ 
tions  makes  it  possible  to  make  diagnosis  of  the  disease  more  precise 
and  to  conduct  effective  therapy.  Testing  the  primary  assumption  by 
pathologohistological  studies  of  the  organs  and  tissues  removed  dur¬ 
ing  operations  is  very  important  for  this  concept.  Such  verifica¬ 
tion  is  made  in  the  practice  at  Soviet  hospitals. 

Scientific  achievements  of  pathological  anatomy,  on  the  one 
hand,  and  training  of  teams  of  patho lcgoanatomists  in  prewar  years 


on  the  other,  made  it  possible  to  organize  a  pathologoanatomical  ser¬ 
vice  during  World  War  II.  The  pathologoanatomical  service  played  an 
important  role  because  its  observations  permitted  eliminating  flaws 
in  the  treatment  evacuation  care  of  wounded  and  sick  and  facilitated 
improving  it  during  combat  action  by  the  troops. 

Soviet  pathologoanatomists  during  World  War  II,  besides  large 
operative  work,  conducted  a  number  of  pathologoanatomical  and  patho- 
logohistological  studies  on  the  wound  process,  wound  substance, 
shock,  traumatology  (gunshot)  osteomyelitis,  bone  and  joint  wounds, 
wounds  of  the  bood  vessels,  combat  trauma  of  the  organs  of  the 
thoracic  cage,  the  abdominal  cavity,  etc.  Systematic  study  of  the 
causes  of  fatality  during  evacuation  beginning  on  the  battlefield 
is  extremely  important.  The  results  of  these  studies  are  discussed 
in  a  special  section  in  this  "Work." 

For  instance,  Soviet  public  health  as  was  already  noted  above, 
met  World  War  II  prepared  and  capable  of  providing  the  population 
and  the  army  with  multifaceted  expediently  organized  and  scienti¬ 
fically  based  treatment  and  prevention  assistance.  This  preparation 
was  due  to  the  fact  that  during  the  Stalinist  5-year  plans,  the 
Soviet  Union  had  made  leaps  forward  with  the  assistance  of  our 
Motherland,  according  to  the  words  of  Comrade  Stalin,  to  be  con¬ 
verted  from  a  backward  country  to  a  leading  country,  from  an  agrar¬ 
ian  to  an  industrial  nation.  In  the  ranks  of  the  public  health 
organs,  there  is  a  branch  network  of  treatment  and  diagnostic  and 
prophylactic  institutions  equipped  with  the  very  necessary  equip¬ 
ment  for  therapy  and  diagnosis  and  also  scientific  research  institu¬ 
tion  laboratories  in  all  departments  of  medical  knowledge.  These 
scientific  institutions  provided  the  possibility  for  developing 
these  and  other  urgent  problems.  It  is  most  valuable  that  Soviet 
medicine  produced  teams.  All  of  the  treatment  and  preventive  in¬ 
stitutions  of  the  front  and  the  rear,  including  the  qualified 
specialists  needed,  were  set  up  for  all  categories  of  medical  work¬ 
ers  trained  to  take  on  their  obligations  and  without  limit,  to  do 
their  duty  for  their  Motherland.  Self  disciplined,  coordinated 
and  purposeful  work  by  personnel  in  the  medical  service  of  the  army 
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truly  gave  it  its  position  in  the  ranks  of  other  services  and  gave 
it  the  recognition  and  esteem  of  army  personnel  and  the  entire  Soviet 
people . 

Greeting  the  head  surgeon  of  the  Soviet  Army,  N.  N.  Burdenko  in 
May  1943  to  present  a  high  governmental  award,  M.  I.  Kalinin  in  his 
introduction  said:  "  ...  this  award  means  that  the  medical  service 
of  our  Red  Army  stands  side  by  side  with  the  aviation  and  artillery 
services,  that  the  medical  workers  in  the  ranks  of  the  army  are  as 
necessary  as  the  soldiers  and  the  commanders . " 

The  successes  achieved  by  Soviet  public  health  during  World  War 
II  did  not  produce  in  the  workers  or  particularly  in  the  physicians 
self  satisfaction  or  laziness.  Like  all  of  the  Soviet  people,  So¬ 
viet  physicians  always  worked  for  higher  quality  in  their  work. 
Striving  to  improve  the  treatment  and  prevention  care  of  the 
sick  and  wounded,  they  constantly  sought  for  new  ways  and  means  for 
diagnosis  and  therapy,  struggled  to  deepen  their  understanding  of 
different  problems  of  pathology,  in  particular,  military,  and  them¬ 
selves  established  improved  forms  of  organization  in  the  medical 
service  in  the  army  and  treatment  assistance  to  wounded  and  sick. 

The  party  and  government  required  constant  improvement  in  care 
of  wounded  and  sick  and  provision  of  sanitary  and  hygienic  care  in 
the  army.  From  the  first  weeks  of  the  war,  attention  of  the  workers 
in  public  health  was  devoted  to  the  necessity  for  scientific  research 
work  in  the  army  and  at  the  rear,  the  necessity  for  constantly  us¬ 
ing  all  of  the  most  valuable  achievements  in  medical  science  in  prac¬ 
tical  activity.  The  physicians  of  the  medical  service  of  the  army 
throughout  World  War  II  in  the  complex  combat  circumstances  showed 
skill  not  only  in  using  the  achievements  of  medicine  to  analyze  and 
generalize  their  own  practical  experience,  but  also  proposed  new 
even  more  innovative  methods  for  scientifically  based  effective  pre¬ 
vention  and  treatment-evacuation  assistance.  Not  only  scientific 
workers  especially  involved  in  study  of  these  and  other  problems  of 
military  pathology,  but  also  the  rank-and-file  physician  of  the 
treatment  institutions,  starting  with  systematic  observations  and 
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critical  evaluation  of  the  methods  used  for  assistance  to  the  sick 
and  wounded,  constantly  sought  for  new  improved  methods  of  diagnosis, 
therapy  and  prophylaxis.  Constantly  observing  in  the  specialized 
hospitals  the  more  or  less  identical  diseases  or  wounds,  physicians 
often  noted  small  well-known  or  even  unknown  special  characteristics 
for  the  course  of  a  pathological  process,  making  the  existing  con¬ 
cept  of  it  even  more  precise. 

A  special  reflection  of  the  active  practical  and  scientific  re¬ 
search  activity  of  the  physicians  was  the  medical  conference.  These 
conferences  held  often  in  military  conditions  were  set  up  regularly 
and  attracted  the  attention  not  only  of  the  army  medical  workers  but 
also  of  the  command.  Urgent  problems  of  treatment  and  prophylaxis 
for  care  of  the  army  were  considered  at  them;  all  of  the  low-value 
or  arguable  care  was  constantly  made  scientifically  based  and  more 
effective.  The  materials  of  the  conferences  and  observations  of 
individual  treatment  prophylactic  institutions  were  generalized  in 
special  reports  and  the  achievements  of  the  entire  army  and  all  of 
Soviet  public  health  were  generalized. 

Experience  acquired  by  Soviet  medicine  in  World  War  II  is  un¬ 
paralleled  in  history.  Its  multifaceted  study  is  of  exceptional 
value  for  the  further  development  of  medical  science  and  the  prac¬ 
tice  of  public  health. 

*  *  * 

The  great  leader  and  teacher  of  the  Soviet  people,  Generalissimo 
I.  V.  Stalin,  on  February  23,  1946,  proposed  subjecting  ihe  scien¬ 
tific  development  of  material  of  prophylaxis  of  disease  in  troops 
and  treatment  of  the  sick  and  wounded  on  its  basi-  to  generaliza¬ 
tion  of  the  experience  of  tens  of  thousands  of  physicians  and  the 
multiplicity  of  treatment  institutions  at  the  front  and  rear.  In 
accordance  with  this  proposal,  the  Council  of  Ministers  of  the  USSR, 
on  March  26,  1946,  adopted  a  resolution  on  "scientific  development 
and  generalization  of  experience  of  Soviet  medicine  during  World 
War  II,  1941-1945."  This  historical  decree  clearly  reflecting  the 
concern  of  the  party,  the  Soviet  government  and  Comrade  Stalin 
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personally  for  the  further  flowering  of  Soviet  medical  science,  de¬ 
velopment  of  medical  teams  and  improvement  in  activity  of  Soviet  pub¬ 
lic  health  posed  the  following  problem  to  the  workers  of  Soviet  medi¬ 
cine,  to  generalize  the  experience  of  the  war  years  and  to  create 
this  "Work." 

The  decree  adopted  by  the  Council  of  Ministers  of  the  USSR  on 
publishing  a  multivolume  work  entitled  Opyt  sovetskoy  meditsiny  v 
Velikoy  Otechestvennoy  voyne  1941-1945  gg.  [Experience  of  Soviet 
Medicine  in  World  War  II  1941-1945]  met  with  a  lively  response  from 
all  medical  societies,  particularly  the  direct  participants  in  the 
war  -  physicians  who  had  worked  in  the  treatment  and  prophylactic 
institutions  in  the  front  and  rear. 

The  factual  material  which  must  be  studied,  analyzed  and  then 
generalized,  in  order  to  form  the  basis  for  this  "Work"  was  extremely 
varied  in  content  and  large  in  quantity.  This  material  was  not  ex¬ 
hausted  by  charts  in  the  forward  region,  by  histories  of  diseases, 
operational  journals,  records  of  pathologoanatomical  and  histologi¬ 
cal  studies,  proposals  by  physician  commissions,  records  of  scienti¬ 
fic  conferences,  various  types  of  questionnaires  and  explanatory 
reports  for  them,  acts  of  epidemiological  and  sanitation-hygienic 
studies,  etc.  Besides  these  documents,  a  number  of  physicians  dur¬ 
ing  the  war  accumulated  many  personal  observations.  A  large  number 
of  scientific  research  works  on  military  pathology  and  on  sanitation- 
hygiene  and  epidemiological  care  of  the  army  and  also  descriptions 
of  cases  of  wounded  and  sick  have  already  been  published.  The  tre¬ 
mendous  quantity  of  pathologoanatomical  and  pathologohistological 
preparations,  photographs,  microphotographs.  X-rays  and  electrocar¬ 
diograms,  and  also  models  of  different  types  of  instruments,  equip¬ 
ment,  tools,  diagnostic,  treatment  and  prophylactic  equipment,  mod¬ 
els  of  different  santitation-hygiene  conditions,  etc.  created  dur¬ 
ing  the  war  and  used  in  practice  were  found  in  the  military-medical 
museum,  at  scientific  research  institutions  involved  in  the  treat¬ 
ment  of  sick  and  wounded  troops  in  the  Soviet  Army  and  in  certain 
large  hospitals. 
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The  decree  by  the  Council  of  Ministers  of  the  USSR  to  publish 
this  "Work"  took  place  on  March  26,  1946,  ten  months  after  the  end 
of  the  war  with  fascist  Germany.  The  factual  material  which  is  tre¬ 
mendous  in  volume  and  which  characterizes  experience  of  Soviet  medi¬ 
cine  in  World  War  II  at  the  time  of  publication  of  the  Council  of 
Ministers  decree  had  not  yet  been  studied  in  any  detailed  and  schol¬ 
arly  way.  This  circumstance  predetermined  two  stages  for  compila¬ 
tion  of  the  "Work."  Each  of  these  stages  was  of  independent 
scientific  value  and  required  great  effort,  energy  and  persistence  by 
many  scientific  workers  in  different  specialities. 

The  first  stage  of  scientific  research  work  on  generalizing  the 
experience  of  Soviet  medicine  in  World  War  II  envisaged  the  selec¬ 
tion  and  multifaceted  study  of  the  actual  material  -  its  statistical 
processing,  classification  according  to  nomenclature,  nosology  and 
content,  systematization  of  facts  according  to  the  section  of  mili¬ 
tary  pathology  and  prophylaxis  to  which  they  belonged,  evaluation 
of  the  material  studied  from  the  point  of  view  of  identification 
of  them  to  others  similar  in  character. 

The  second  stage  of  the  work  was  a  direct  generalization  of  the 
experience  of  Soviet  medicine  on  the  basis  of  developing  the  primary 
documents  for  the  wounded  and  sick  and  the  study  of  the  reports  of 
medical  institutions,  the  personal  experience  of  physicians  and  other 
materials  characterizing  the  circumstances  of  prophylactic  care  of 
troops  and  treatment  of  sick  and  wounded.  The  authors  and  the  edi¬ 
tors  of  the  volumes  of  this  "Work"  were  required  to  give  a  critical 
evaluation  of  existing  concepts  of  military  pathology,  methods  of 
treatment  of  the  wounded  and  prevention  of  complications  and  dis¬ 
eases  and  they  wish  particularly  to  establish  the  presentation  of 
those  methods  of  treatment  of  sick  and  wounded  which  in  wartime  were 
the  most  effective  and  which  could  be  adopted  on  a  broad  scale  for 
Soviet  public  health.  Moreover  it  was  necessary  to  precisely  in¬ 
dicate  those  problems  which  required  further  study. 

The  compilers  of  the  "Work"  had  to  complete  scientific  research 
work  unparalleled  in  its  scale,  complexity  and  intent. 
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Problems  of  this  type  were  not  and  could  not  be  organized  into 

one  of  the  single  reports  made  earlier  as  to  the  activity  of  mili¬ 

tary  medicine.  All  of  the  existing  characteristics  of  activity  of 
the  medical  service  during  the  war  in  Tsarist  and  foreign  armies 
could  not  be  even  a  remote  example  for  studying  the  experience  of 
Soviet  medicine  in  World  War  II.  In  all  of  the  well-known  reports, 
documentation  is  given  for  isolated  facts  but  from  this  no  scienti¬ 
fic  generalization  of  experience  accumulated  during  wartime  has  been 
made.  Moreover,  in  army  conditions  in  capitalist  countries,  any 
kind  of  truthful  analysis  of  the  activity  of  the  medical  service  dur¬ 
ing  the  war  is  impossible  and  nonexistent  or  it  would  be  some  kind  of 

stern  judgment  of  the  capitalist  structure  itself  limited  and  dis¬ 
torted  in  function  and  use  for  institutions  and  organs  of  public 
health. 

Activity  of  the  medical  service  in  Tsarist  Russian,  the  USA,  Eng¬ 
land,  Prance  and  Germany  during  some  of  the  wars  in  the  19th  and  20th 
centuries  was  reflected  only  in  very  sparse  reports,  statistical 
surveys  and  monographs. 

What  do  these  reports  represent  on  the  basis  of  which  sources 
they  come  from? 

Tsarist  Russia  in  the  19th  and  at  the  beginning  of  the  20th  cen¬ 
turies  underwent  several  wars.  The  activity  of  the  medical  service 
in  this  period  is  reflected  in  reports  on  just  the  Russian-Turkish 
War  of  1877-1878  and  the  Russo-Japanese  War  of  1904-1905.  A  mili¬ 
tary  medical  report  on  the  Danube  and  Caucasus  armies  for  the  Turk¬ 
ish  War  of  1877-1878  was  published  nine  years  after  the  end  of  the 
war.  The  three  volumes  of  this  report  are  in  the  activity  of  the  medi¬ 
cal  service  of  the  Danube  army  and  two  volumes  are  on  the  Caucasus 
army.  The  report  presents  different  edicts,  circulars  and  direc¬ 
tives  for  directors  of  the  public  health  service  from  military  unions 
and  other  official  persons  and  also  directors  of  the  sanitation  ser¬ 
vice  organs;  the  activity  of  hospitals  and  rest  homes  is  described, 
official  statistical  data  is  reported  on  disease  rate  and  death  rate 
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among  soldiers  and  officers  and,  finally,  characteristics  of  the 
sanitation  condition  of  Russian  soldiers  and  enemy  troops  is  given. 

The  report  does  not  contain  the  medical  characteristics  of  sepa¬ 
rate  forms  and  types  of  wounds  and  nosologic  groups  of  diseases  al¬ 
though  they  can  involve  wartime  conditions .  In  the  report  there  is 
no  description  of  the  methods  and  forms  of  treatment  and  evacuation 
care  and  prevention  under  any  actual  conditions  but  only  a  list  of 
existing  measures  without  an  evaluation  or  analysis  of  any  of  them. 
Such  incompleteness  and  limitation  is  typical  not  only  of  this  re¬ 
port.  In  1914,  that  is,  ten  years  after  the  Russo-Japanese  War,  the 
main  military  sanitation  administration  published  a  report  in  one 
volume  entitled  Voyna  s  Yaponiyey  1904-1905  gg.  Sanitarno-statisti- 
cheskiy  ocherk  [The  War  with  Japan  1904-1905.  Sanitary-Statistical 
Characteristics] .  The  sources  for  compiling  this  report  were  the 
reports  by  physicians  in  military  chast '  and  soyedineniye  and  the 
leaders  of  medical  institutions  and  administrations  and  also  cer¬ 
tain  reports  on  soldiers  and  officers  who  had  died  in  treatment  in¬ 
stitutions  and  other  documents  of  a  similar  nature.  All  of  these 
documents  were  incomplete  because  the  medical  statistical  calcula¬ 
tion  was  poorly  made,  did  not  include  the  entire  army  and  was  organized 
not  at  the  beginning  of  the  war  but  later  on.  Thus,  Sanitarno- 
statisticheskiy  ocherk  [Sanitation-Statistical  Characteristics]  on 
wars  with  Japan  characterizes  even  less  the  activity  of  the  medical 
service  and  the  treatment-evacuation  and  prophylactic  care  of  the 
army  than  the  report  on  the  war  with  Turkey  1877-1878. 

Throughout  World  War  I,  1914-1918,  the  social  organizations  which 
participated  in  assisting  the  sick  and  wounded  and  the  preventive 
care  of  the  army,  at  times  published  brief  reports  on  some  specific 
aspect  of  the  activity  of  these  organization  (All-Russian  Union  of 
Zemstvo  [Elective  District  Council  in  Prerevolutionary  Russia] ,  the 
union  of  cities) .  These  reports  were  published  with  a  small  number 
of  examples  intended  primarily  for  a  narrow  circle  of  liberally 
minded  social  activitists. 
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In  the  USA  in  1888,  that  is,  23  years  after  the  end  of  the  Civil 
War,  a  6  volume  work  was  published  entitled  The  History  of  Medicine  and 
Surgery  During  the  Civil  War  Between  the  Northern  and  Southern  States 
of  America  1861-1865.  Three  volumes  discussed  internal  diseases  and 
three  partial  and  general  questions  of  military-field  surgery.  When 
compiling  this  work,  only  records  of  commanders  and  leaders  of  the 
medical  (sanitation)  services  of  military  podrazdeleniye ,  chast ' 
and  soyedineniye  were  used  as  well  as  that  of  leaders  of  the  military 
and  military-sanitary  institutions.  The  most  important  documents  of 
the  medical  type  were  histories  of  diseases,  operation  journals,  etc.; 
their  discussion  was  not  generalized. 

In  the  period  from  1921  to  1929,  an  official  report  entitled 
Medical  Service  of  the  USA  Army  During  the  World  War  consisting  of 
15  volumes  was  published.  In  eight  volumes  of  the  report,  there  was 
a  description  of  the  structure  of  the  Central-Military  medical  ad¬ 
ministration  of  the  USA  army  and  the  medical  administration  of  the 
expedition  forces,  organization  of  the  medical  service  at  organiza¬ 
tional  posts  and  also  the  structure  and  organization  of  military 
hospitals.  Besides  this,  general  and  particular  questions  were  laid 
out  of  medical  supply  and  a  system  of  special  training  of  personnel 
of  the  medical  service;  a  description  is  given  of  the  medical  care 
for  certain  combat  operations.  Seven  volumes  discuss  different  com¬ 
bat  injury  and  disease  encountered  in  the  army  of  the  USA  during  the 
war  and  medical  statistics  and  documentation;  general  and  particular 
questions  of  field  military  surgery  are  presented  in  only  one  vol¬ 
ume.  The  basic  materials  used  for  compiling  this  report  were  offi¬ 
cial  instructions,  reports  by  leaders  of  the  medical  institutions 
and  statistical  reports. 

In  this  report,  although  it  is  distinguished  to  a  definite  de¬ 
gree  from  reports  mentioned  above,  also  attention  is  given  to  the 
lack  of  correspondence  between  the  volume  of  information  on  questions 
of  organization  and  equipment  of  the  medical  service  on  the  one  hand 
and  the  descriptions  of  military  injuries  and  aid  for  them  on  the 
other.  This  lack  of  correspondence  can  be  understood  if  one 


considers  that  when  compiling  this  report  as  in  all  the  others  dis¬ 
cussed  above,  the  history  of  the  disease,  the  acts  of  pathoanatomi- 
cal  discovery,  operational  journals  and  other  documents  were  not 
studied  and  analyzed;  these  could  have  given  a  real  understanding  of 
certain  types  of  combat  injury  and  disease,  their  manifestation  and 
course,  their  care  and  outcome. 

In  England,  the  activity  of  the  medical  service  is  discussed 
only  for  the  Crimean  campaign  of  1854-1856  and  the  first  World 
War  1914-1918.  A  report  entitled  Medical  and  Surgical  History  of 
the  British  Army  During  the  Crimean  Campaign  of  1854-1856,  was  pub¬ 
lished  in  two  volumes  after  the  end  of  the  war;  the  characteristics 
of  certain  forms  and  types  of  disease  and  combat  injury  are  not  con¬ 
tained  in  the  report.  The  report  entitled  History  of  the  Great  War 
(1914-1918) ,  based  on  official  documents  was  started  in  1921.  Four 
volumes  of  this  work  discussed  the  general  questions  of  medical  ser¬ 
vice,  two  the  diseases  during  wartime,  and  two  the  military-field 
surgery;  two  others  discussed  questions  of  hygiene  and  sanitation. 
The  main  sources  for  the  compilation  of  these  reports  is  not  the 
primary  documents  on  wounds  and  diseases  as  much  as  it  is  the  re¬ 
ports  of  treament  institutions  and  administrative  organs,  official 
statistical  data,  pathologoanatomical  reports,  different  hospital 
journals,  instructions  and  other  materials  of  a  like  nature. 

In  France,  not  a  single  official  report  characterizing  activity 
of  the  medical  service  during  wartime  has  been  published.  There  are 
only  monographic  descriptions  belonging  to  isolated  authors  which 
are  not  devoid  of  interest  but  which  do  not  give  any  kind  of  ex¬ 
haustive  scientific  development  of  the  main  questions  of  medical 
care  and  concepts  as  to  its  state  during  wartime.  Some  information 
on  prevention  and  particularly  on  treatment-evacuation  of  armies  can 
be  found  in  different  types  of  reports  which  were  published  by  large 
hospitals  working  in  peacetime  and  in  wartime;  this  information  in 
no  way  can  make  up  for  the  lack  of  a  generalized  report  on  medical 
and  sanitation  care  of  troops  during  wartime. 

Of  the  reports  published  in  Germany  on  the  activity  of  the 
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medical  service  during  the  war  one  should  mention:  Report  on  the 
Military-Medical  Service  During  the  War  of  1870-1871  (publication 
completed  in  1890),  Administration  of  the  Physician's  Care  During 
World  War  I  1914-1918  in  nine  volumes,  published  in  1921-1922  and 
a  collection  of  articles  published  on  different  questions  of  mili¬ 
tary  injury,  disease  during  wartime,  injury  from  war  gas,  etc.  and 
finally,  A  Report  on  the  Medical  Surveys  of  the  German  Army  in  the 
World  War  of  1914-1918  in  three  volumes  published  between  1934  and 
1938.  Of  the  two  latter  publications  on  the  war  of  1914-1918,  the 
first  Administration . . .  does  not  give  a  concept  of  the  treatment 
and  prophylactic  care  of  the  army  in  all  its  complexity  or  it  is 
unsystematic  and  out  of  sequence  and  applies  not  to  the  entire  treat 
ment  and  prophylactic  care  but  only  to  certain  elements  of  it.  The 
second  publication  Report. . .  is  full  of  official  documentation,  con¬ 
tains  much  statistical  data  and  information  on  organizations  and 
structures  of  the  medical  service,  but  has  very  little  on  character¬ 
istics  of  separate  types  of  military  injury  and  disease  and  their 
treatment. 

As  was  already  noted,  all  of  the  reports  without  exception  on 
operation  of  the  medical  service  of  the  army  during  wartime,  pub¬ 
lished  in  different  countries  and  discussing  different  wars,  con¬ 
tain  the  results  and  selections  of  report  data  and  statistical  dis¬ 
patches  of  leaders  at  medical  institutions  and  also  partial  or  com¬ 
piled  statistical  tables.  However,  all  of  the  statistical  informa¬ 
tion,  even  that  of  a  compiled  character,  are  not  a  scientific  statis 
tical  generalization:  in  the  first  place,  they  do  not  encompass 
all  of  the  identical  high-quality  indices  and  touch  only  on  the 
larger  or  smaller  parts?  secondly  they  are  not  subjected  to  a  single 
principle  but  are  constructed  on  very  different  bases  and  character¬ 
istics  and  are  presented  without  connection  to  the  actual  combat 
circumstances  in  which  the  initial  data  were  obtained.  No  single 
report  is  based  on  materials  of  scientific  processing  of  the  primary 
documents  for  the  sick  and  wounded,  that  is,  history  of  diseases, 
evacuation  documents,  operation  and  bandaging  journals,  reports  of 
pathologoanatomical  discoveries,  etc.  Moreover,  only  a  multifacted 
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thorough  study  of  these  materials  could  give  an  objective  scientific 
report  on  circumstances  for  treatment  of  the  wounded  and  sick  and 
its  special  characteristics  and  also  the  course  of  various  combat 
injuries  and  diseases  and  their  outcome. 

In  accordance  with  this,  the  compilers  of  reports  could  not  suc¬ 
cessfully  establish  the  true  causes  for  defects  in  organization  of 
treatment  and  evacuation  care  of  troops  in  wartime  nor  scientific¬ 
ally  generalize  and  discuss  the  positive  experience  acquired.  Even 
a  few  achievements  which  existed  in  different  fields  of  treatment 
and  prevention  are  not  substantiated;  they  are  not  adopted  into  the 
practice  of  the  medical  service  and  were  not  an  obligatory  example 
used  for  improving  the  quality  of  medical  work  in  the  future.  This 
meant  that  identical  mistakes  were  repeated  war  after  war,  both  of 
an  organizational  character  and  those  occurring  directly  when  treat¬ 
ing  the  sick  and  wounded. 

The  editorial  board  of  this  work  Opyt  sovetskoy  meditsiny  v 
Velikoy  Otechestvennoy  voyne  1941-1945  gg.  [Experience  of  Soviet 
Medicine  in  World  War  II  1941-1945] ,  put  out  to  correct  this  prob¬ 
lem  could  not  use  the  principles  and  methods  of  compilation  of  re¬ 
ports  and  the  development  of  materials  on  medical  care  in  armies 
used  by  compilers  of  any  of  the  reports  published  earlier. 

The  editorial  board  of  the  "Work"  selected  an  independent  meth¬ 
od  and  created  its  own  method  for  processing  and  generalizing  the 
materials  which  characterized  the  activity  of  Soviet  medicine  in 
World  War  II.  Not  only  the  character  and  content  of  the  initial 
data  itself  is  involved  but  also  the  use  of  the  "Work." 

The  Council  of  Ministers  of  the  USSR  in  its  resolution  consi¬ 
dered  publication  of  the  multivolume  work  entitled  Opyt  sovetskoy 
meditsiny  v  Velikoy  Otechestvennoy  voyne  1941-1945  gg. [Experience 
of  Soviet  Medicine  in  World  War  II  1941-1945]  in  four  parts:  sec¬ 
tion  I  -  Surgery,  section  II  -  Therapy,  section  III  -  Epidemiology 
and  Hygiene  and  section  IV  -  Pathology  of  Gunshot  Wounds.  Principles 
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were  laid  down  in  the  government  decree  to  guide  development  of  the 
material  and  favorable  conditions  were  set  up  opening  up  possibili¬ 
ties  for  processing  scientific  research  work  and  successfully  pub¬ 
lishing  the  "Work."  Considerable  means  were  available  making  it 
possible  to  collect,  systematize  and  process  a  tremendous  number  of 
primary  documents  on  sick  and  wounded  (medical  charts  from  the  front 
region,  patient  histories,  etc.)  and  other  basic  materials.  The 
editorial  board  was  set  up  as  a  structural  organization  which  di¬ 
rected  processing  of  the  documents  and  preparation  of  them  for  pub¬ 
lication.  The  Ministry  of  Public  Health  of  the  USSR  and  the  Chief 
Military-Medical  Administration  conducted  measures  to  provide  the 
editorial  board  and  the  compilers  of  the  "Work"  with  all  the  neces- 
ary  conditions  for  fruitful  work. 

The  decision  by  the  government  called  for  a  deep  and  thorough 
study  of  a  tremendous  amount  of  experience  accumulated  by  Soviet 
doctors  to  be  used  for  the  further  development  of  theoretical  and 
practical  medicine.  In  order  to  meet  all  of  these  requirements, 
the  decree  of  the  Council  of  Ministers  of  the  USSR  pointed  out  the 
necessity  for  "bringing  the  most  important  scientists,  specialists 
and  rank-and-file  physicians  who  participated  in  health  care  of 
troops  and  treatment  of  sick  and  wounded  soldiers  and  officers  both 
at  the  front  and  in  the  rear  to  the  developmen  of  these  materials 
for  generalizing  the  experience  of  the  war."  A  conference  was  set 
up  on  scientific  works  generalizing  the  experience  of  World  War  II 
for  these  purposes  and  means  were  made  available  for  rewarding  the 
best  work. 

*  *  * 

The  work  was  divided  into  sections  according  to  the  government 
request  for  the  structure  of  the  published  "Work." 

The  first  section  entitled  Surgery  consists  of  15  subsections 
which  show  the  multifaceted  experience  of  Soviet  surgeons  in  the 
field  of  treatment  of  wounds  and  the  prevention  of  complications 
from  wounds. 


General  questions  of  military  field  surgery  are  presented  in  the 
first  section.  In  the  other  sections,  clinical  manifestations  of 
wounds  and  injuries  of  various  localizations  and  different  spe¬ 
cial  features  are  presented  in  the  other  sections  and  their  mani¬ 
festations  depending  on  injury  to  various  parts  of  the  body,  organs 
and  systems.  In  accordance  with  this,  wounds  of  the  skull  and 
brain,  neck  and  face,  eyes,  nose  and  throat,  chest,  spine  and  spinal 
cord,  stomach,  pelvis  and  abdominal  cavity,  soft  tissue  and  bone 
extremities,  joints,  hands  and  feet,  vessels,  and  peripheral  nerves 
are  all  organized  separately. 

All  of  the  sections  are  set  up  according  to  a  unified  plan  with 
insignificant  changes  according  to  localization  of  the  wounds  or 
injuries.  In  accordance  with  the  plan  in  the  first  chapters  of 
each  of  the  surgical  sections,  questions  of  general  character  are 
considered:  the  frequency,  significance  and  outcome  of  wounds  and 

injuries  described  in  the  section  in  past  wars;  evolution  of  clini¬ 
cal-anatomical  and  therapeutic  concepts  as  to  wounds  and  injuries 
and  an  evaluation  of  their  concepts;  classification  of  the  trauma 
studied  and  their  frequency  in  difficult  periods  of  World  War  II, 
depending  on  the  character  of  the  combat  operations. 

In  subsequent  chapters  a  description  is  given  of  the  patholo- 
goanatomical  changes  and  their  peculiarities  caused  by  the  character 
of  the  injury  and  its  location;  the  clinical  treatment  is  described 
in  detail  as  well  as  the  course,  complications  and  diagnostics  (in 
particular,  the  capabilities  and  methods  of  different  stages  of 
evacuation) ,  principles  and  forms  of  evacuation.  At  many  areas 
characteristics  for  therapy  of  the  wounds  and  their  complications 
are  reported  -  the  volume  and  content  of  treatment  and  preventive 
measures  at  evacuation  stages ,  methods  and  means  of  operative  and 
conservative  treatment  used  during  wartime,  particularly  those 
which  were  proposed  and  adopted  in  practice  directly  during  the 
war  and,  finally,  evaluation  of  the  effectiveness  of  each  of  the 
methods  and  means  and  also  the  course  of  their  use  in  different 
conditions . 
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The  concluding  chapters  present  a  description  of  the  outcome  and 
aftereffects  of  wounds  and  injuries  and  also  the  characteristics  of 
frequency  of  certain  types  of  results,  their  relationship  to  quality 
and  timeliness  of  treatment  and  particularly  surgical  measures  at 
the  early  (leading)  stages  of  evacuation  and,  finally,  analysis  of 
the  outcome  and  in  certain  sections,  in  particular,  invalidism. 

In  the  reports  problems  are  presented  which  come  up  in  war  in  re¬ 
lation  to  injuries  described  in  the  section,  the  completeness  and 
success  of  solving  these  problems  and  the  approach  for  further  stu¬ 
dies  are  indicated.  In  certain  sections,  the  content  of  the  chap¬ 
ters  is  somewhat  different  from  that  indicated  above  but  the  general 
plan  remains  unchanged  and  questions  which  are  not  considered  in 
one  of  the  chapters  are  found  in  another  if,  in  general,  they  are 
to  be  discussed  in  a  unified  plan  for  the  sections. 

The  main  positions  or  characteristics  on  pi.  :hology,  clinical 
manifestations,  methods  of  treatment,  results,  evacuation,  etc.  are 
illustrated  by  reports  from  the  histories  of  patients,  pathologo- 
anatomical  reports,  electrocardiogram  readings,  roentgenological 
and  laboratory  studies  and  also  multiple  photographs  and  X-rays. 

The  materials  giving  the  basis  for  generalization  are  presented  in 
the  form  of  statistical  tables,  schematics  and  diagrams. 

The  second  part  of  the  "Work"  entitled  Therapy  consists  of  11 
sections  including  diseases  of  the  internal  organisms  and  nervous 
system  which  are  characteristic  and  also  bone  and  infectious  dis¬ 
eases  which  were  apparent  in  personnel  of  the  army  during  the  war. 

The  section  on  diseases  of  internal  organs  in  the  wounded  is 
particularly  important.  The  problem  of  interaction  between  diseases 
of  internal  organs  and  wounds  has  attracted  attention  from  clinical 
practitioners  and  specialists  in  the  field  of  pathological  physio¬ 
logy  for  a  long  time  but  essentially  it  has  never  been  fully  stud¬ 
ied;  a  few  observations  have  usually  been  made  on  isolated  pa¬ 
tients.  In  view  of  the  new  concepts  which  were  created  by  Soviet 
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physicians  as  a  result  of  studying  this  problem,  the  presence  of  an 
interconnection  between  the  wound  and  the  disease  related  to  it  and 
between  the  disease  and  the  wound  relating  to  the  patient  are  un¬ 
doubtedly  true.  Moreover,  these  concepts  have  resulted  in  under¬ 
standing  which  connections  are  very  fine  and  that  they  can  be  cap¬ 
tured  only  with  a  thorough  constant  observation  of  the  persons  in 
whom  the  wound  and  disease  are  combined. 

The  constant  and  direct  association  which  was  established  be¬ 
tween  surgeons  and  therapists  from  the  very  beginning  of  World  War 
II,  the  obligations  on  the  part  of  the  physician-therpist  in  work 
at  surgical  hospitals  solidly  based  in  every  day  practice  for  ob¬ 
servation  of  the  wounded  by  the  physician- therapist ,  regular  ex¬ 
change  of  experience  between  surgeons  and  therapists  at  different 
types  of  scientific  conferences  and  conventions,  all  of  this  has 
made  it  easier  to  have  the  observations  presented  above  and  have 
made  it  possible  to  accumulate  a  large  amount  of  actual  material  and 
select' the  most  important  information  on  the  manifestation  and  course 
of  internal  diseases  when  combined  with  wounds. 

The  material  generalized  in  Opyt  sovetskoy  meditsiny  v  Velikoy 
Otechestvennoy  voyne  1941-1945  gg.  [Experience  of  Soviet  Medicine 
in  World  War  II  1941-1945]  is  the  basis  for  solving  a  number  of  ques¬ 
tions  affecting  interaction  of  diseases  of  the  internal  organs  and 
wounds  and  makes  it  possible  to  discover  the  special  features  for 
the  occurrence  and  course  of  diseases  of  internal  organs  which,  in 
a  number  of  cases,  apparently  are  due  to  the  wounds.  One  should 
note  that  these  same  problems  to  various  degrees  are  considered  in 
some  of  the  sections  of  the  parts  entitled  Surgery  and  Therapy  ac¬ 
cording  to  the  wound  or  disease  which  is  discussed  in  a  given 
section. 

In  the  sections  of  the  part  entitled  Therapy,  a  number  of  dis¬ 
eases  of  the  respiratory  organs,  the  cardiovascular  system,  the 
liver,  stomach  and  urinary  organs,  tuberculosis  of  the  lungs  and 
diseases  involving  breakdowns  in  general  nutrition  are  all  discussed. 
In  accordance  with  this,  pathogenesis  of  diseases  is  studied  in 


detail  and  concepts  existing  earlier  as  to  the  origin  and  pathogene¬ 
tic  mechanism  of  various  diseases  are  discussed  as  well  as  the  modern 
views  of  them;  also  the  special  features  of  etiology  and  pathogene¬ 
sis  are  discussed  which  were  noted  during  the  war  and  which  can  be 
connected  to  combat  conditions. 

In  all  of  the  others  except  for  differences  characterized  above 
and  the  therapeutic  sections  compared  with  sections  in  the  Surgery 
part,  the  plan  in  order  of  presentation  and  the  basic  elements  of 
the  content  of  the  sections  of  these  two  parts  are  all  identical. 

The  third  part  entitled  Work  -  Epidemiology  and  Hygiene  contain 
generalization  of  experience  in  the  most  important  questions  of  an¬ 
tiepidemic  and  hygiene  care  of  troops  at  the  front  and  in  the  rear. 

In  this  part  we  are  talking  about  the  epidemic  condition  of  troops 
in  different  times  in  World  War  II,  about  the  organization  of  anti¬ 
epidemic  care  of  troops,  about  prevention  of  special  infections, 
about  hygiene  of  nutrition,  water  supply  and  field  placement  of 
troops.  Besides  this,  the  method  and  techniques  of  antiepidemic 
and  hygienic  work  in  troops  in  different  periods  of  the  war  and  in 
different  sanitary-tactical  conditions  are  discussed  and  the  special 
features  of  epidemiology  of  the  most  infectious  diseases  are  char¬ 
acterized  as  well  as  the  measures  used  for  prevention  of  these  dis¬ 
eases  and  combat  of  them. 

In  the  fourth  section  of  the  "Work"  entitled  Pathology  of  Gun¬ 
shot  Injury,  the  mechanism  for  action  of  the  injurious  shell  is 
discussed1 ,  the  significance  of  the  wound  process  and  the  pathology 
of  complications  which  develop  at  different  evacuation  stages.  In 
this  part  also  an  analysis  is  given  of  complications  and  diseases 
which  occur  as  the  result  of  wounds;  the  outcome  of  them  is  consid¬ 
ered  depending  on  the  severity  of  the  damage,  the  time  period  they 
are  removed  from  the  battlefield,  instructions  of  the  medical  aid, 

jTo  a  well-known  degree  this  question  is  also  considered  in  cer¬ 
tain  sections  of  the  part  entitled  Surgery. 
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the  physician,  surgical  and  specialized  assistance,  the  time  when 
diagnosis  is  established  and  the  time  of  hospitalization  of  the 
wounded,  the  character  of  the  military  operations,  the  sanitation- 
tactical  circumstances ,  conduct  of  preventive  measures  and,  finally, 
the  time  of  year  and  climatic  conditions. 

From  these  brief  characteristics  for  the  structure  of  the  "Work" 
and  content  of  its  parts  and  sections,  it  is  obvious  what  a  broad 
circle  of  questions  it  includes,  what  a  large  amount  of  material  is 
found  in  it  and  what  a  contribution  Soviet  physicians  have  made  to 
medical  science  on  the  basis  of  this  scientifically  generalized  ex¬ 
perience  of  work  in  the  years  of  World  War  II.  Also  it  is  very  im¬ 
portant  that  in  this  "Work"  a  very  valuable  personal  experience  of 
wartime  participants  is  generalized.  The  latter  was  provided  so 
that  the  editorial  board  of  the  "Work,”  in  accordance  with  decrees 
by  the  government,  ordered  on  April  10,  1946  a  competition  for  the 
best  scientific  work  in  generalization  of  the  experience  in  World 
War  II  and  involved  authors  who  had  not  participated  before  in  sci¬ 
entific  and  literary  work  giving  all  possible  assistance. 

The  Soviet  medical  society  has  actively  responded  to  the  decree 
of  the  government  for  preparing  the  "Work."  In  the  competition  454 
works  were  entered,  of  which  344  were  on  surgical  themes.  The  com¬ 
petition  commission  has  presented  awards  to  the  authors  of  the  best 
works  of  147  first,  second  and  third  prizes;  moreover,  158  works 
were  adopted  for  use  in  compilation  of  the  "Work."  Articles  pre¬ 
sented  to  the  competition  reflected  the  activity  of  medical  science 
of  the  army  in  its  completeness  -  beginning  with  the  medical  service 
of  the  regiment  and  ending  with  medical  institutions  in  the  deep 
rear.  In  12%  of  the  works  submitted,  the  activity  of  the  medical 
service  in  combat  regions  was  reflected;  in  21%  of  the  army  and  in 
29%  of  the  front.  The  competition  made  it  possible  to  select  and 
use  materials  and  observations  belonging  not  only  to  famous  scien¬ 
tists  and  directors  of  actual  military  and  civilian  medicine  but 
also  to  the  rank-and-file  physician.  Moreover,  thanks  to  the  char¬ 
acter  and  content  of  the  work  presented,  the  competition  made  it 
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possible  to  discover  problems  requiring  particularly  careful  presenta¬ 
tion  in  the  "Work." 

Scientific  processing  of  the  experience  of  Soviet  medicine  in  the 
years  of  the  war  preceded  the  multifacted  preparation  work  made  by 
a  large  collective  of  physicians  and  coworkers  of  the  Military-Medi¬ 
cal  Museum  and  also  authors  and  editors  of  the  "Work."  It  amounted 
to  systematization,  study  and  analysis  of  the  history  of  the  diseases 
and  different  official  documents  which  reflect  organization  of  the 
medical  care  and  methods  for  treatment-evacuation  and  antiepidemic 
work  in  different  periods  of  World  War  II. 

With  the  participation  of  specialists  and  statisticians,  an 
ordered  and  unified  system  of  processing  histories  of  diseases  se¬ 
lected  from  all  the  treatment  institutions  at  the  front  and  rear  was 
established;  the  number  of  patient  histories  necessary  for  the  pro¬ 
cessing  was  established;  indices  were  adopted  for  studying  certain 
pathological  form  and  methods  of  correct  calculation  of  these  in¬ 
dices  were  selected. 

The  system  for  processing  histories  of  disease  included  selection 
and  systematization  of  the  histories  of  the  patients  at  treatment  in¬ 
stitutions,  transfer  of  data  obtained  when  studying  histories  of  the 
diseases  to  specially  developed  charts  for  general  and  fundamental 
characteristics  and  also  subsequent  processing  of  information  se¬ 
lected  by  computer  methods. 

Statistical  data  obtained  as  the  result  of  developing  charts  for 
general  characteristics  made  it  possible  to  determine  the  average 
arithmetic  values  according  to  a  certain  type  of  wound  and  to  study 
them  in  relation  to  each  other,  in  relation  to  isolated  types  of 
health  loss  during  the  years  of  the  war  and  also  according  to  the 
character  of  the  weapon  involved.  Similar  indices  were  obtained  in 
relation  to  the  diseases. 

Processing  of  the  data  of  the  chart  on  fundamental  characteris¬ 
tics  was  used  as  the  basis  for  determining  the  special  charteristics 
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of  the  course,  frequency  of  complications,  success  in  treatment  and 
outcome  according  to  a  specific  type  of  wound  or  disease. 

In  all  about  200  separate  types  of  combat  injuries  and  diseases 
were  studied.  After  the  appropriate  statistical  processing,  more 
than  14,000  tables  were  compiled  containing  about  4  million  indices 
characterizing  wounds  and  diseases  according  to  various  character¬ 
istics  . 

In  order  to  provide  verification  of  the  results  of  processing 
history  of  diseases,  daily  monitoring  was  established  which  was  car¬ 
ried  out  at  all  stages  of  the  work.  Moreover,  each  editor  used  the 
consultation  of  a  specialist-statistician;  jointly  with  him,  a  pre¬ 
cise  count  of  the  indices  was  made  and  calculation  of  their  correct 
use.  Each  section  after  repeated  statistical  testing  and  proofread¬ 
ing  by  the  editor  for  each  section  and  by  the  editor  of  the  part, 
all  members  of  the  editorial  board  for  the  "Work"  reevaluated  it 
and  then  it  was  considered  by  a  group  of  colleagues. 

The  tremendous  valuable  experience  of  Soviet  medicine  accumu¬ 
lated  during  World  War  II  was  the  military-medical  literature.  Pub¬ 
lication  of  this  literature  thanks  to  the  unlimited  assistance  of 
the  party  and  government,  was  carried  out  widely  during  the  war  and 
after  its  completion. 

This  literature  was  selected  by  the  editorial  board  of  this 
"Work"  and  is  presented  in  the  bibliographical  index. 

A  certain  concept  as  to  which  rich  materials  belonging  to  Soviet 
medicine  should  be  generalized  for  the  experience  of  the  war  can  be 
found  in  the  information  on  the  military-medical  literature  pub¬ 
lished  during  the  years  of  the  first  World  War  and  during  World 
War  II.  For  instance,  on  the  general  question  of  organization  and 
sanitation  in  1914-1918,  53  works  were  published  and  in  1941-1945 
(in  incomplete  data)  -  890;  on  the  question  of  military-surgery, 
respectively,  859  and  9544.  On  military-field  therapy  in  1914  to 
1918  only  isolated  articles  were  published  (precise  data  does  not 

59 


exist)  and  in  1941-1945  this  type  of  literature  was  published  with 
1523  titles.  On  the  question  of  military  hygiene  and  antiepidemic 
protection  of  troops,  there  were,  respectively,  95  and  495  titles. 

In  general  in  1914-1918,  1007  works  were  published  and  in  1941-1945, 
12,452. 

The  editorial  board  of  the  "Work"  when  processing  the  questions 
studied  in  the  "Work"  widely  used  broad  and  varied  materials  from 
the  Military-Medical  Museum.  The  editorial  board  had  available  not 
only  histories  of  patients,  reports,  dispatches,  data  of  calculations 
and  reports  and  other  medical  documents  but  also  a  systematized 
photographic  record  containing  more  than  30,000  negatives,  collec¬ 
tions  of  pathologanatomical  preparations  for  more  than  6500  examples 
among  which  there  were  hundreds  of  unique  and  a  tremendous  number  of 
exhibits  (more  than  30,000)  collected  at  the  front  in  the  war.  Such 
rich  collections  made  it  possible  to  accompany  the  "Work"  with  very 
clear  illustrated  material. 

In  compiling  the  multivolume  (Work)  about  1700  persons  partici¬ 
pated  including  the  most  important  scientists  of  the  country,  out¬ 
standing  activists  in  civilian  and  military  public  health  and,  more¬ 
over,  many  hundreds  of  young  scientific  workers  and  practical  physi¬ 
cians  in  different  specialities  who  worked  during  wartime  in  hospi¬ 
tals  and  other  treatment  and  diagnostic  institutions  of  the  army. 

Among  the  authors  of  the  "Work"  about  50  active  members  and  corres¬ 
ponding  members  of  the  Academy  of  Sciences  USSR,  the  Academy  of 
Medical  Sciences  USSR  and  the  Academy  of  Sciences  of  the  Union  Re¬ 
publics  participated;  43%  of  the  authors  and  editors  of  the  "Work" 

3.7  fe 

have  scholarly  degrees  of  doctor  of  medical  sciences,  24  have  de- 
gress  of  candidate  of  medical  sciences. 

The  persons  compiling  the  "Work"  have  experience  in  work  in 
medical  institutions  of  military,  army  and  front  regions,  in  treat¬ 
ment  institutions  of  the  rear  of  the  country  and  in  the  administra¬ 
tive  apparatus  of  the  military-medical  service.  For  instance,  of 
the  total  number  of  compilers  for  the  volumes  Surgery,  7.2%. 
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worked  in  the  central  apparatus,  in  the  treatment  institutions  of 
the  existing  army  (troop,  army,  front)  -  60.7%  and,  in  military- 
medical  and  civilian  institutions  for  treatment  at  the  rear  of  the 
country  -  32-1%;  for  authors  and  editors  of  the  section  entitled 
Therapy  these  numbers  are  respectively  7.0%,  51.6%  and  41.4%. 

These  data  are  evidence  of  the  fact  that  in  the  "Work"  multi¬ 
faceted  experience  is  reflected  both  in  the  famous  scientists  and 
in  the  rank-and-file  physicians. 

The  basis  for  the  scientific  processing  of  the  material  was  the 
study  of  primary  documents  on  the  wounded  and  the  sick  including 
those  who,  with  the  requirements  of  medical  science  and  statistics, 
make  it  possible  to  develop  a  fully  valuable  and  well  founded  gen¬ 
eralization  in  relation  to  all  of  the  questions  studied.  All  of 
the  numbers  and  positions  are  based  on  study  of  the  history  of  the 
patients,,  the  charts  of  the  front  region,  the  acts  and  reports  of 
different  types  of  studies  and  other  primary  documents  on  wounded 
and  sick.  When  compiling  the  "Work"  also  reports  and  dispatches 
were  carefully  studied  in  order  to  discover  the  combat,  sanitary- 
tactical  and  medical  circumstances  which  had  to  be  analyzed  and 
correctly  used  with  the  data  obtained.  This  made  it  possible  to 
establish  the  effect  of  different  factors  on  the  course  and  outcome 
of  wounds  or  diseases,  to  trace  the  development  during  wartime  of 
methods  of  treatment-evacuation  and  antiepidemic  care  and  to  estab¬ 
lish  certain  principles  which  are  particularly  important  both  for 
cneoretical  medicine  and  for  medical  care  of  combat  trooDs. 

The  editorial  board,  authors  and  editors  of  the  work  entitled 
Opyt  sovetskoy  meditsiny  v  Velikoy  Otechestvennoy  voyne  1941-1945  gg. 
[Experience  of  Soviet  Medicine  in  World  War  II  1941-1945]  fulfilled 
the  task  given  them  by  the  party,  the  government  and  the  great  leader 
of  the  Soviet  people,  Comrade  Stalin,  with  full  responsibility  and 
discharge  of  duty.  They  hope  that  this  work  will  be  a  great  con¬ 
tribution  to  theoretical  and  practical  Soviet  medicine  and  will 
facilitate  further  development  of  medical  science. 

Editorial  Board 
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CHAPTER  I 


GUNSHOT  WOUNDS 

General  Concent 

In  modern  wars  the  overwhelming  majority  of  loss  is  due  to  gun¬ 
shot  wounds  from  weapons.  The  projectiles  required  for  damaging 
personnel  and  structures  differ  greatly;  the  variation  and  force 
have  had  a  constant  tendency  toward  increase.  The  methods  for  di¬ 
recting  the  projectiles  at  their  target  are  also  varied.  Along  with 
the  simple  hand  grenade-  complex  firing  devices  and  mechanisms  are 
used.  The  distance  for  inflicting  damage  has  increased  steadily  for 
modern  weapons.  Moreover,  in  the  last  decades,  projectiles  are  be¬ 
coming  more  and  more  widepread  which  move  through  the  air  or  water 
requiring  special  mechanisms  which  are  included  in  the  projectile. 
These  include  torpedoes ,  mines  with  jet  engines  and  aircraft  projec¬ 
tiles  used  by  the  Germans. 

The  damaging  effect  of  all  types  of  firing  weaoons  used  deDends 
on  cne  Kinetic  energy  whicn  tne  wounding  body  has  at  tne  moment  of 
contact  with  tissue. 

Wounds  from  cold  weapons  (sabers,  lances,  even  bayonets)  in  the 
past  war  were  insignificant  and  had  practically  no  importance.  A 
cold  weapon  played  an  important  role  in  the  hand-to-hand  combat  in 
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battles  in  the  time  of  Suvorov  and  Kutuzov,  not  to  mention  wars 
of  ancient  times.  But  even  N.  I.  Pirogov  noted  that  "even  in  the 
Crimean  War  one  rarely  saw  significant  wounds  from  a  cold  weapon." 

In  the  wars  of  this  century,  the  frequency  of  wounds  caused  by  a  cold 
weapon  continued  to  decrease.  In  the  Russo-Japanese  War  of  1904-1905, 
the  frequency  of  wounds  with  a  cold  weapon  in  the  Japanese  army 
reached  3.0%.  In  the  first  World  War  1914-1918,  the  frequency  of 
wounds  with  cold  weapons  in  the  German  army  decreased  to  0.6%,  in  the 
second  World  War,  for  1939-1941,  to  0.02%. 

In  the  Soviet  Army  in  World  War  II,  these  wounds  also  occurred 
only  in  0.02%.  Their  frequency  during  various  combat  operations 
varied  from  thousandths  of  percentages  to  0.2%.  For  instance,  the 
percent  of  wounds  with  cold  weapons,  in  relation  to  all  wounds,  dur¬ 
ing  the  Battle  for  Stalingrad  equaled  01;  during  the  Orlov-Kursk 
operation  -  0.1;  the  Byelorussian  operation  -  0.02;  the  operation  on 
the  Visla-Oder  -  0.07;  the  Berlin  operation  -  0.2. 

The  percentage  of  bullet  wounds  is  decreasing  and  of  artillery 
is  increasing.  Wounds  from  fragments  of  mines  and  hand  grenades  are 
apparent  as  we  see  in  Table  1. 

These  changes  in  the  character  of  combat  during  direct  contact 
with  the  enemy  are  explained  particularly  by  the  broad  use  of  hand 
grenades  and  shooting  from  supports  because  automatic  weapons  do  not 
require  time  for  reloading  and  are  always  ready  for  action. 

Moreover,  from  the  surgical  point  of  view,  wounds  with  a  cold 
weapon,  other  conditions  being  equal,  usually  are  not  as  serious  as 
gunshot  wounds.  N.  Pirogov  once  wrote:  "But  all  these  wounds  (that 
is,  from  cold  weapons)  disappeared  before  the  multiplicity  of  damage 
caused  by  seiges  of  the  tremendous  previously  unheard  of  gunshot 
shells."  All  of  the  difficulties  of  surgical  treatment  and  therapy 
once  more  are  involved  with  gunshot  wounds,  not  with  wounds  from  a 

1  These  data  were  introduced  only  for  the  period  for  eliminating  the 
6th  German  Army  from  the  area  around  Stalingrad. 
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Table  1.  Distribution  of  wounds  according 
to  the  type  of  wounding  weapon  in  different  wars 
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Key:  (a)  Rifle  bullets;  (b)  Artillery  shells; 

(c)  Mines;  (d)  Hand  grenades;  (e)  Secondary 
projectiles;  (f)  Russian  Army,  1904-1905; 

(g)  French  Army,  1917  (position  warfare); 

(h)  French  Army,  1918  (mobile  war). 

■'’According  to  Kaminsky  and  Novosel'skiy 

(.1)  percentage  of  wounds. 

cold  weapon. 

Wounds  of  the  so-called  secondary  projectiles,  that  is,  rocks, 
fragments  of  frozen  earth,  bits  of  metal,  wood  and  glass,  etc.  dur¬ 
ing  explosions  of  artillery  shells,  mines,  bombs  from  aircraft,  etc. 
hardly  differ  at  all  from  gunshot  wounds  and  from  the  surgical  point 
of  view  can  be  combined  with  then.  (Fig.  1). 

In  this  way,  gunshot  wounds  have  become  the  center  of  attention 
for  the  modern  physician  in  wartime.  Both  in  their  properties  and 
special  features,  as  well  as  in  their  frequency,  they  occupy  first 
place  in  modern  combat  field  surgery. 

If  one  takes  into  account  all  of  the  means  for  damaae  which 
were  used  in  World  War  II  by  the  German  military  forces  and  their 
satellites,  and  also  the  ballistic  properties  of  the  Jif'eren*:  types 
of  shells  used,  then  one  can  begin  to  understand  *-he  »#■  •  rity 
their  effect  on  tissue  of  the  human  body. 

Firearms  were  begun  to  be  used  in  combat  practice  mere  than  500 
years  ago;  in  that  time  the  technology  of  firearms  has  made 
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Fig.  1.  Wound  from  a  secondary  projectile.  Rock  in 
the  lung.  Speciman  VMM  No.  3531/388. 

(Artist:  S.  A.  Moiseyeva) 

tremendous  advances.  Physicians,  even  with  their  very  first  acquaint¬ 
ance  with  firearm  wounds,  have  attempted  to  study  their  peculiarities 
starting  with  the  clinical  course  of  the  wounds  and  their  tendencies 
toward  complications  during  the  healing  period. 


The  first  mention  of  a  gunshot  wound,  more  precisely,  about  the 
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removal  of  a  bullet  was  written  and  dated  August  2,  1445  (Brunner) 
and  according  to  other  data  -  1444;  the  firs-  such  descriotion  of  a 
special  tool  for  probing  bullets  in  the  wound  was  given  by  the  sur¬ 
geon  Pfolspeund  in  1460. 

Obviously  the  fact  that  there  is  a  foreign  body  in  the  wound 
attracted  attention  first  and  was  the  basis  for  characteristic  types 
of  wounds.  However,  then  a  good  deal  of  attention  was  directed  at 
another  property  of  gunshot  wounds:  the  course  of  a  gunshot  wound  was 
comparatively  more  severe  than  other  wounds  and  the  tendency  to¬ 
ward  complication  was  observed  not  only  when  the  bullets  or  fragments 
remained  in  the  wound  but  also  when  they  passed  through  the  body.  It 
took  a  good  deal  of  time  and  effort  to  discover  the  cause  for  damaged 
tissue  in  gunshot  wounds.  It  is  understood  that  their  study  could 
give  valuable  results  when  scientists,  along  with  clinical  observers, 
started  to  experiment  in  this  way.  This  question  was  discussed  in 
many  works  both  in  our  country  and  abroad.  Among  the  works  of  the 
Russian  authors,  one  should  mention  the  studies  of  K.  K.  Reyer,  M. 

M.  Rozanov,  Ye.  V.  Pavlov,  V.  A.  Tule,  I.  N.  Kochetov,  A.  A.  Glebo¬ 
vich,  A.  A.  Opokin  et  al . 

The  first  experiments  on  the  passage  of  a  bullet  (spherical) 
through  different  media  were  conducted  in  1830  bv  Dyupyuitren. 

Eighteen  years  later  (1848)  N.  I.  Pirogov  tested  Dyupyuitren ' s 
data  on  models  and  on  corpses  and  approved  his  conclusion  that  with 
the  passage  of  bullets  through  a  medium,  the  outgoing  aperture  al¬ 
ways  is  larger  than  the  ingoing  and  there  is  a  definite  principle 
under  impact  of  the  bullet  on  concave  or  convex  surfaces.  On  the 
basis  of  these  tests  and  also  subsequent  observations  in  Sevastopol 
both  with  sperical  and  conical  bullets,  N.  I.  Pirogov  considers  the 
use  of  data  obtained  on  wooden  or  felt  models  used  as  the  person  as 
being  incorrect. 

Modern  studies  in  which  all  possiou.ities  of  modern  equipment  were 
used,  particularly  photography  and  roentgenography  of  the  test  shell 
in  flight  with  passage  through  an  experimental  medium  (water,  solution 
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of  gelatin,  etc.)  or  through  tissue  of  an  experimental  animal,  have 
the  most  value  for  understanding  the  character  of  damage  to  tissue; 
these  studies  have  been  conducted  in  modern  times.  Photographs  of 
single  frames  were  made  in  one  millionth  of  a  second,  movie  film  from 
2000  to  7000  frames  per  second  at  a  rate  of  shell  flight  from  338  to 
1300  and  more  meters  per  second;  this  corresponds  to  the  initial  speed 
of  the  bullet  for  a  modern  weapon.  It  has  been  known  since  long  ago 
that  along  the  wound  channel  with  gunshot  wounds,  a  significant  con¬ 
tusion  of  the  tissue  occurs  but  now  a  metal  body  (sphere  or  bullet) 
passing  through  tissue  has  been  successfuly  photographed  and  the 
force  of  impact  has  been  calculated  precisely. 


A  steel  ball  weighing  0.439  grams,  flying  at  a  speed  of  1157.8 

g 

m  per  second  develops  an  impact  energy  equal  to  29.02X10  ergs.  Inas- 
I  much  as  the  breakdown  which  occurs  in  the  tissue  depends  on  the  one 

*  hand  on  speed,  shape  and  mass  of  the  wounding  projectile  and  on  the 

other  hand  on  the  physical  properties  of  the  tissue  being  damaged, 
a  combination  of  these  many  factors  and  the  conditions  for  their  in¬ 
teraction  involves  a  tremendous  variety  of  wounds. 

In  all  perforation  wounds  as  well  as  nonperforation  which  pene¬ 
trate  even  the  muscle  layers,  the  force  of  impact  and  the  speed 
of  movement  of  the  projectile  is  much  greater  than  those  caused  by 

I 

the  characteristic  properties  of  gunshot  wounds. 


The  kinetic  energy  with  which  the  injuring  body  passes  into  the 
tissue,  as  a  result  of  the  resistance  of  the  latter  with  nonperfor- 
ated  wounds  drops  to  0  and  with  perforated  wounds  it  is  expended  on¬ 
ly  partially  and  its  fragments  are  carried  outside  by  the  wounding  body. 

Observations  of  the  effect  of  the  projectile  when  firing  were 
made  for  steel  balls,  bullets  and  irregular  shaped  fragments;  here 
the  flight  of  the  projectiles,  besides  the  tests  on  anesthetized 
animals,  were  also  studied  on  models  of  different  shapes  with  solid 
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and  elastic  walls  made  of  water  or  a  solution  of  gelatin.  It  would 
seem  that  under  the  effect  of  the  impact,  at  the  moment  of  penetra  .n 
of  a  foreign  body  into  the  medium,  the  strong  wave  occurs  from  comprer- 
sion  of  tissue  (or  the  solution)  in  front  of  the  projectile;  this 
sharply  deforms  the  model.  At  the  same  time,  behind  the  foreign 
body  a  sort  of  cavity  is  created  which  then  shifts  along  the  course 
of  the  wound  channel.  However,  these  deformations  are  very  short  term, 
lasting  for  thousandths  of  a  second,  increasing  and  disappearing  spon¬ 
taneously  . 

In  the  short  time  that  a  bullet  passes  through  a  body  of  an  ex¬ 
perimental  animal,  two  to  three  waves  are  observed. 

Even  N.  I.  Pirogov  comments  that  the  bleeding  and  other  symptoms 
of  damage  can  be  detected  far  from  the  wound  channel;  moreover,  one 
should  expect  this  with  wounds  from  modern  bullets  and  fragments 
which  have  a  much  higher  flight  speed  than  during  the  time  of  N.  I. 
Pirogov. 

Preparations  by  a  pathologoanatomist ,  in  particular,  studies  by 
A.  V.  Smal ' yannikov  on  amputated  extremities  and  corpses  shows  the 
presence  of  the  smallest  fragments  of  damaged  femur  bone  as  far  away 
as  the  entire  length  of  the  spinal  column  and  also  the  smallest  of 
hemorrhaging  as  a  result  of  this  explosion  of  bone  fragments. 

Studying  the  results  of  the  experiments  mentioned  above,  one  can 
state  on  the  basis  of  morphological  data,  that  with  gunshot  wounds 
trauma  causes  noticeable  changes  far  from  the  limits  of  the  actual 
contact  of  the  wounding  projectile  and  the  tissue.  However,  the 
morph  logically  determined  results  of  wounding  are  observed  essential¬ 
ly  less  than  one  could  expect  on  the  basis  of  experimental  data. 
Obviously  here  the  short  term  of  the  effect  measured  in  the  smallest 
parts  of  a  second  are  important.  It  is  much  more  difficult  to  es¬ 
tablish  the  changes  in  tissue  which  morphologically  are  apparent 
but  undoubtedly  they  exist  and  cause  functional  disturbances.  We 
can  judge  these  only  by  studying  the  subsequent  course  of  the  wound 
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process,  the  general  reaction  of  the  organism  and  also  on  the  basis 
of  complications  fairly  often  after  gunshot  wounds.  This  entire  com¬ 
plex  of  local  and  general  manifestations  should  be  considered  on  the 
whole  as  damaging  not  only  a  certain  area  but  the  entire  organism. 

It  is  not  surprising  that  in  the  fifteenth  century  on  the  eve 
of  surgical  observations  of  the  course  of  gunshot  wounds,  certain 
scientists  erroneously  considered  as  wounds  as  poisoning  and  the 
poisoning  effect  of  the  powder  is  described. 

Gunshot  wounds  and  their  environs  actually  are  damaged  not  from 
the  "poison"  of  the  powder  but  as  a  result  of  sharp  and  rapid  changes 
in  pressure;  these  changes  occur  when  the  wounding  projectile  passes 
through  the  tissue  as  the  result  of  its  high  speed  whose  source  is  an 
explosive  substance. 

Thus,  in  the  modern  concept,  the  genesis  of  gunshot  wounds  is 
due  primarily  to  the  "explosive"  sharp  changes  in  pressure  in  tissue 
and  the  foreign  body  plays  primarily  the  role  of  a  carrier  of  kinetic 
energy;  its  speed  causes  an  "intratissue  explosion."  It  is  indisput¬ 
able  that  the  presence  of  a  foreign  body  in  tissue  is  reflected  much 
later  in  the  wound;  however,  in  World  War  II  there  were  a  fair  num¬ 
ber  of  cases  where  the  wound  occurred  as  the  result  only  of  an  ex¬ 
plosive  wave.  While  one  encounters  small  particles  of  metal  in  such 
wounds,  tearing  of  clothing,  fragments  of  moss,  earth  or  peat 
they  are  only  random  foreign  bodies  carried  into  the  wound  by  the 
force  of  the  explosion.  Such  wounds  are  caused,  for  example,  by 
antipersonnel  mines;  as  is  well-known,  the  latter  can  not  have  a 
metallic  housing;  the  explosive  substance  is  enclosed  in  wood  or 
even  paper  sheathing. 

Damage  to  tissue  which  occurs  from  the  blast  wave  sometimes 
reached  significant  dimensions  (Figs.  2  and  3) .  Such  a  type  of 
wound  could  be  observed  after  an  explosion  of  a  grenade  capsule  in 
the  hand.  The  wounds  were  impregnated  with  a  mass  of  small  metal 
fragments  due  to  the  explosion  of  such  fragments  and  the  force  of 
the  blast  wave. 
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Fig.  2.  Laceration  wound  of  the  right  hand  with  the 
thumb  blown  off.  Wound  caused  by  explosion  of  a  hand 
grenade.  '  Specimen  VMM  No.  2921/66. 

(Artist  S.  A.  Moiseyeva) 

The  character  of  change  depends  on  the  force  of  impact  caused 
in  particular  by  the  distance  which  separates  the  soldier  from  the 
weapon  including  the  direction  and  position  of  the  explosion  of  the 
artillery  projectile  or  aviation  bomb. 

As  was  already  indicated  one  must  assume  in  the  calculation, 
changes  occurring  in  the  organism  which  do  not  have  a  morphological 
expression.  Some  of  these  appear  later  in  the  course  of  the  wound 
process  and  some  can  be  detected  by  a  comparison  with  the  course  of 
non-gunshot  wounds.  Finally,  this  involves  further  complications 
that  the  different  tissue  of  the  human  body  react  to  impact  or  "ex¬ 
plosion"  variously.  This  is  especially  true  for  wounds  which  dam¬ 
age  tissue  of  different  structure  and  different  density,  in 
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Fig.  3.  Crushed  foot.  Wound  from  antipersonnel  mine. 

Specimen  VMM  No.  6945/68.  (Artist  M.  N.  Akulyari) . 

particular  bone.  The  conditions  for  propagation  of  a  blast  wave 
in  the  tissue  of  different  structures  shows  the  varying  character  of 
the  damage.  For  instance,  when  a  projectile  passes  through  the 
brain,  including  the  dense  structure  of  the  skull,  a  breakdown  in 
tissue  occurs  of  a  very  different  character  than  when  the  projectile 
passes  through  pulmonary  tissue  containing  air;  different  conditions 
exist  when  the  projectile  passes  through  massive  muscle  tissue  sur¬ 
rounding  bone,  etc.  In  view  of  this,  even  N.  I.  Pirogov  concluded 
that  the  "effect  on  organic  tissue  causes  an  infinity  of  differences. 
It  is  understood  that  the  most  important  special  feature  of  a  gun¬ 
shot  wound  is  the  intratissue  "explosion"  and  involves  variations  in 
it;  this  cannot  be  true  with  wounds  from  cold  weapons.  Therefore, 
damage  with  these  wounds  has  much  more  localized  character;  with  a 


cutting  wound,  the  damage  is  almost  completely  limited  to  the  wound 
itself;  with  contusion,  laceration  and  crushing  wounds  -  to  one  01 
another  degree,  the  wounding  edges  are  involved  but  on  a  much  smaller 
scale  than  from  wounds  from  firearms. 

General  Characteristics  of  Gunshot  Wounds 

Damage  from  gunshot  wounds  in  World  War  II  reached  the  highest 
degree  in  comparison  with  all  preceding  wars.  If  one  takes  all  of 
the  wounds  from  cold  weapons  out  of  the  total  number,  then  99.98%  of 
the  wounds  are  from  firearms  including  damage  from  secondary 
projectiles . 

Gunshot  wounds  can  be  divided  into  bullet  and  fragment  wounds. 
Such  a  division  in  most  cases  is  fairly  well  verified.  As  to  frag¬ 
mentation  wounds  of  different  origin,  here  the  documental  data 
can  be  only  approximate  because  some  of  the  records  are  based  only 
on  the  words  of  the  wounded. 

With  perforated  wounds  one  can  judge  the  shell  inflicting  the 
damage  only  on  the  basis  of  the  character  of  the  wound.  It  is  not 
always  possible  to  successfully  establish  the  character  of  the  wound 
and  after  surgical  treatment,  often  it  becomes  impossible. 

With  nonperforated  wounds  it  is  not  difficult  to  determine  the 
bullet  wound  by  X-ray  but  with  fragmentation  wounds  it  is  often  im¬ 
possible  to  conclude  with  accuracy  as  to  which  were  the  causes: 
fragments  of  an  artillery  shell,  mines  of  avaiation  bombs,  if  one 
does  not  know  the  conditions  of  battle  in  which  the  wound  occurred. 

This  question  was  not  always  solved  correctly  even  when  the 
fragment  was  removed  because  the  shape,  exterior  appearance  and  com¬ 
position  of  the  fragments  are  extremely  varied  and  an  evaluation 
would  be  given  by  physicians  who  were  little  acquainted  with  the 
shells  inflicting  the  damage. 

In  this  way,  a  precise  differentiation  of  fragmentation  wounds 
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en  masse  is  not  always  possible.  A  precise  conclusion  as  to  the  ori¬ 
gin  of  the  fragment  and  also  the  damaging  character  of  the  bullet  can 
be  made  only  after  thorough  and  multifaceted  study. 

The  ratio  of  fragment  and  bullet  wounds  for  the  entire  war  was 
expressed  at  57:43  (56.8:43.2).  This  ratio  corresponds  to  that  ob¬ 
served  in  each  of  the  preceding  wars  with  an  increase  in  frequency 
of  fragmentation  wounds  in  comparison  with  bullet  wounds  as  the  re¬ 
sult  of  an  increase  in  the  role  of  artillery,  an  increase  in  caliber 
of  weapons,  the  broad  use  of  mortars  and  aviation.  However,  this 
predominance  of  fragmentation  wounds  was  equalized  by  the  very  broad 
use  in  the  German  army  of  automatic  weapons  and  machineguns. 

The  predominance  of  wounds  from  artillery  shells  in  the  first 
World  War  was  high;  this  is  obvious  in  the  American  army  who  entered 
the  war  in  the  period  of  the  greatest  development  of  such  means  of 
destruction.  For  instance,  72.0%  of  wounds  were  clearly  from  artil¬ 
lery  shells  and  only  28.0%  were  from  bullets. 

However,  one  must  take  into  consideration  that  the  number  of 
artillery  wounds  include  shrapnel  as  well.  In  the  Soviet  Army  in 
World  War  II,  shrapnel  wounds  were  almost  nonexistent. 

The  comparative  frequency  of  bullet  and  fragmentation  wounds 
according  to  the  year  of  the  war  is  presented  in  the  following  dia¬ 
gram  (Fig.  4) . 

As  we  see  from  this  diagram,  bullet  wounds  occurred  most  fre¬ 
quently  in  the  first  year  of  the  war.  In  the  second  year  of  the 
war,  an  increase  in  frequency  of  fragmentation  wounds  was  noted  and 
correspondingly,  a  drop  in  bullet  wounds.  The  third  year  of  the  war 
showed  an  increase  in  frequency  of  fragmentation  wounds  and  conse¬ 
quently,  the  same  drop  in  frequency  of  bullet  wounds  as  in  the  se¬ 
cond  year.  In  the  fourth  year,  the  frequency  of  fragmentation 
wounds  had  increased  even  more,  somewhat  more  in  comparison  with 
the  preceding  year.  In  this  way,  frequency  of  fragmentation  wounds 
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Fig.  4.  Comparative  fre¬ 
quency  of  bullet  and  frag¬ 
mentation  wounds  accord¬ 
ing  to  the  year  of  the  war. 

Key:  (a)  Years  of  the  war; 

(b)  Bullet;  (c)  Fragmentation 

with  each  year  of  the  war  was  increased  and  the  severity  of  wounds, 
the  tendency  of  them  for  complications  began  and  grew. 

Variations  in  frequency  of  fragmentation  and  bullet  wounds  dur¬ 
ing  certain  combat  operations  were  very  significant  depending  on 
battle  circumstances.  Attention  should  be  given  to  the  huge  predomi¬ 
nance  of  bullet  wounds  with  branching  out  and  destroying  the  surround¬ 
ing  groups  of  enemy  when  the  number  of  bullet  wounds  exceeded  some¬ 
times  80.0%  at  a  given  front  which  was  conducting  this  operation. 

Here  it  is  necessary  to  note  also  the  very  high  percentage  of 
multiple  wounds.  For  instance,  multiple  bullet  wounds  occurred  in  1/3 
of  the  cases  while  this  relationship  was  maintained  during  all  four 
years  of  the  war,  only  2/3  of  the  bullets  wounds  were  single.  The 
ratio  of  single  and  multiple  fragmentation  wounds  was  just  as  stable 
and  the  number  of  these  wounds  per  year  and  for  the  entire  war  was 
1  almost  identical  with  a  small  predominance  (1. 0-2.0%)  of  multiple 

1  wounds . 

Thus,  all  of  the  wounds  as  a  whole  also  retained  a  constant  re¬ 
lationship  according  to  the  year  of  the  war,  namely,  almost  3/5  of 
all  wounds  were  single  and  somewhat  more  than  2/5  of  the  wounds  were  4 

multiple.  This  high  percentage  of  multiple  wounds  had  not  been 
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observed  in  past  wars. 


Localization  of  combat  damage,  as  is  known,  depends  on  the  com¬ 
parative  dimensions  of  different  parts  of  the  body  and  the  position 
which  it  occupies  at  the  moment  of  being  wounded.  Even  in  preceding 
wars,  certain  principles  of  damage  to  certain  parts  of  the  body  were 
established . 

However,  in  certain  combat  operations,  one  encounters  fairly 
significant  variations.  Therefore,  when  evaluating  the  data,  more 
significance  is  given  to  the  dimensions  of  these  variations  than 
the  average  figures.  The  latter  were  used  only  in  order  to  indicate 
the  dynamics  of  frequency  of  wounds  of  a  given  localization  according 
to  the  year  of  the  war. 

If  we  throw  out  the  extreme  cases  caused  by  special  conditions, 
then  the  boundaries  of  variation  with  different  locations  of  the 
wounds  are  expressed  with  the  following  numbers:  wounds  to  the  head 
-  7.0-13.0%;  to  the  neck  -  0.5 -1.5%;  chest  -  7.0-12.0%;  stomach  - 

1.9-5. 0%;  pelvis,  lumbar  and  buttocks  -  5. 0-7.0%;  spine  -  0. 3-1.5%; 
upper  extremities  -  29.0-45.0%;  lower  extremities  -  30.0-40.0%. 

The  numbers  presented  relate  to  different  fronts,  large  combat 
operations,  and  also  sections  of  the  front  with  relative  quiet  be¬ 
tween  large  combat  operations.  From  these  numbers  it  is  apparent 
that  the  basic  principle  of  localization  of  wounds  is  always  main¬ 
tained,  that  is,  that  the  largest  number  of  wounds  occur  in  the  ex¬ 
tremities.  However,  tendencies  of  practical  importance  in  relation 
to  frequency  of  localization  of  wounds  during  World  War  II  can  be 
defined  if  one  takes  into  consideration  data  according  to  the  year 
of  the  war.  For  this  purpose,  the  curves  presented  below  were 
drawn,  where  the  frequency  of  wounds  of  a  given  localization  for 
the  first  year  are  taken  as  the  initial  data  and  frequency  of  these 
same  wounds  three  years  later  are  placed  on  a  curve  correspondingly 
higher  or  lower;  the  scales  of  the  curves  are  made  aifrerent  for  a 
more  graphic  representation  of  the  frequency  of  a  given  localization. 
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A  special  mark  (0)  indicates  the  average  frequency  of  wounds  of  each 
localization  for  the  entire  war;  then  also  it  is  easy  to  judge  which 
period  of  the  war  corresponds  to  the  average  frequency  of  wounds. 

The  curves  of  wounds  to  the  head  (Fig.  5)  indicate  uniform  in¬ 
crease  of  frequency  of  these  wounds  for  the  second  and  third  years 
of  the  war  and  even  more  significant  increase  in  the  fourth. 
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Fig.  5.  Comparative  fre¬ 
quency  of  wounds  to  the 
head  according  to  the 
year  of  the  war. 

Key;  (a)  Relative  level; 

(b)  Years  of  the  war. 
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Fig.  6.  Comparative 
quency  of  wounds  to  the 
head  according  to  the 
year  of  tne  war. 

Key;  (a)  Relative  level; 
(b)  Years  of  the  war. 


The  curve  of  frequency  of  damage  to  the  neck  (Fig.  6)  shows  a 
tendency  toward  an  increase  but  it  is  insignificant  and  essentially 
the  frequency  of  wounds  to  the  neck  during  the  entire  war  was  stable. 
It  is  understood  that  here  the  average  number  of  wounds  is  located 
at  the  center  of  the  curve. 


Another  picture  shows  the  curve  of  wounds  to  the  chest  accord¬ 
ing  to  the  year  of  the  war  (Fig.  7) .  The  frequency  of  damage  in  the 
second  and  third  years  of  the  war  remains  at  a  single  level  which 
corresponds  also  to  the  average  level  for  the  entire  war;  as  to  the 
first  and  fourth  years,  they  are  mutually  leveled  out;  the  first  - 
toward  a  decrease  from  the  average  level  and  the  last,  toward  an 
increase. 

The  frequency  in  wounds  in  the  area  of  the  stomach  increases 
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Fig.  7.  Comparative  frequency 
of  wounds  to  the  chest  accord¬ 
ing  to  year  of  the  war. 

Key:  (a)  Relative  level; 

(b)  Years  of  the  war. 

very  uniformly  (Fig.  8) ;  the  average  number  of  wounds  lies  between 
the  second  and  third  years  of  the  war. 


The  frequency  of  wounds  to  the  spine  (Fig.  9)  as  is  obvious,  re¬ 
mains  constant  during  the  entire  war.  The  tendency  toward  an  increase 
in  frequency  of  these  wounds  is  very  slight. 


The  first  curves  are  arc  shaped  with  wounds  to  the  pelvis,  lum¬ 
bar  and  buttocks  region  (Fig.  10) .  A  certain  increase  in  frequency 
of  these  wounds  is  observed  in  the  second  year  of  the  war,  a  somewhat 
smaller  increase  in  the  third  and  an  obvious  drop  in  the  fourth;  how¬ 
ever,  the  frequency  of  wounds  of  these  areas  in  the  fourth  year  is 
even  higher  than  in  the  first.  The  average  number  of  wounds  is  low¬ 
er  than  in  the  second  year  of  the  war. 


Fig.  8.  Comparative  frequency 
of  wounds  to  the  stomach  accord¬ 
ing  to  the  year  of  the  war. 

Key:  (a)  Relative  level; 

(b)  Years  of  the  war. 
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Fig.  9.  Comparative  frequency 
of  wounds  to  the  spine  accord¬ 
ing  to  the  year  of  the  war. 
Key:  (a)  Relative  level; 

(b)  Years  of  the  war. 
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Fig.  10.  Comparative  frequency 
of  wounds  to  the  pelvis,  lumbar 
and  buttocks  region  according  to 
the  year  of  the  war. 

Key:  (a)  Relative  level; 

(b)  Years  of  the  war. 

The  curve  of  frequency  of  wounds  to  the  lower  extremities  (Fig 

11)  rises  with  each  year  of  the  war.  The  average  figure  for  fre¬ 
quency  of  these  is  approximately  at  the  level  of  the  second  year,  ex¬ 
ceeding  it  somewhat. 

The  curve  of  frequency  of  wounds  of  the  upper  extremities  (Fig. 

12)  in  distinction  from  the  curves  previously  obtained,  shows  a  sharp 
decrease  in  the  second  year  of  the  war  and  a  significant  drop  with 
each  subsequent  year.  At  the  center  of  the  curve  are  figures  of 
average  frequency  of  these  wounds  for  the  entire  war. 

Thus,  the  frequency  of  wounds  to  the  head,  chest,  stomach  and 
lower  extremities  increased  significantly  from  year  to  year;  curves 
of  wounds  co  the  neck  and  spine  were  almost  unchanged;  the  curve  of 
wounds  to  the  pelvis,  lumbar  region  and  buttocks  decreased  in  the 
fourth  year  of  the  war;  the  curve  of  wounds  of  the  upper  extremities 
decreased  unfailingly  and  significantly. 

To  discover  the  causes  for  this  phenomenon  it  is  necessary  to 
define  the  character  of  the  wounds,  that  is,  take  into  consideration 
the  weapon  inflicting  the  wound,  to  divide  the  wounds  into  bullet 
and  fragmentation  wounds.  It  was  pointed  out  above  (Fig.  4)  that 
the  frequency  of  fragmentation  wounds  increased  from  year  to  year 
and  that  of  bullet  wounds  dropped.  Below  we  will  present  diagrams 
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Fig.  11.  Comparative  frequency  of  Fig.  12.  Comparative  frequency  of 

wounds  of  the  lower  extremities  wounds  of  the  lower  extremities 

according  to  the  years  of  the  war.  according  to  the  years  of  the  war. 
Key:  (a)  Relative  level;  Key:  (a)  Relative  level; 

(b)  Years  of  the  war.  (b)  Years  of  the  war. 

which  cnaracterize  tne  frequency  of  fragmentation  and  bullet  wounds 
according  to  localization. 

Wounds  to  the  head  by  fragments  (Fig.  13)  were  observed  much 
more  often  than  bullet  wounds  and  the  frequency  of  fragmentation 
wounds  from  year  to  year  increased  but  the  frequency  of  bullet  wounds 
dropped. 

This  same  character  of  the  columns  existed  for  damage  to  the 
neck  (Fig.  14);  however,  the  total  number  of  bullet  wounds  is  closer 
to  the  total  number  of  fragmentation  wounds. 

The  columns  which  represent  wounds  to  the  chest  (Fig.  15)  indi¬ 
cate  an  increase  in  frequency  of  fragmentation  wounds  for  the  entire 
first  three  years  of  the  war;  for  the  fourth  year  of  the  war,  the 
frequency  of  fragmentation  wounds  dropped  somewhat  in  comparison 
with  the  third  year  of  the  war  and  the  frequency  of  bullet  wounds 
increased. 
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Fig.  13.  The  ratio  between  bul¬ 
let  and  fragmentation  wounds  to 
the  head  according  to  the  year 
of  the  war. 

Key:  (a)  Years  of  the  war;  (b) 

Bullet;  (c)  Fragmentation. 
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Fig.  15.  The  ratio  between-bul- 
let  and  fragmentation  wounds 
to  the  chest  according  to  the 
year  of  the  war. 

Key:  (a)  Years  of  the  war; 

(b)  Bullet;  (c)  Fragmentation. 


(a)  r  o  i  * 
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Fig.  14.  The  ratio  between  bul¬ 
let  and  fragmentation  wounds  to 
the  neck  according  to  the  year 
of  the  war. 

Key:  (a)  Years  of  the  war;  (b) 

Bullet;  (c)  Fragmentation. 
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Fig.  16.  The  ratio  between  bul- 
and  fragmentation  wounds 
to  the  stomach  according  to  the 
year  of  the  war. 

Key:  (a)  Years  of  the  war: 

(b)  Bullet;  (c)  Fragmentation. 


In  the  second  year  of  the  war  the  number  of  fragmentation 
wounds  to  the  stomach  (Fig.  16)  increased  somewhat  in  comparison 
with  the  first  year;  by  the  third  year  it  had  increased  again.  I 
the  fourth  year  of  the  war  one  notes  a  certain  decrease. 


The  frequency  of  wounds  of  the  spine  (Fig.  17)  as  usual  is  dis¬ 
tinguished  by  a  constancy  and  is  subjected  to  insignificant  variations 
However,  fragmentation  wounds  to  the  spine  predominate. 

Frequency  of  fragmentation  wounds  of  the  lower  extremities  (Fig. 
18)  increased  steadily;  frequency  of  bullet  wounds  steadily  declined 
from  year  to  year. 
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Fig.  17.  The  ratio  between  bul¬ 
let  and  fragmentation  wounds  to 
the  spine  according  to  the  year 
of  the  war. 

Key:  (a)  Years  of  the  war;  (b) 

Bullet;  (c)  Fragmentation. 


Fig.  18.  The  ratio  between  bul¬ 
let  and  fragmentation  wounds  of 
the  lower  extremities  according 
to  the  year  of  the  war. 

Key:  (a)  Years  of  the  war;  (b) 

Bullet;  (c)  Fragmentation. 


Diagrams  of  wounds  of  the  upper  extremities  show  a  completely 
different  picture  (Fig.  19) .  First  of  all  during  the  first  three 
years  of  the  war,  one  notes  a  predominance  of  bullet  wounds  and  not 
fragmentation  as  with  other  localization.  However,  frequency  of 
fragmentation  wounds  with  each  year  of  the  war  increased  and  frequen¬ 
cy  of  bullet  wounds  dropped;  by  the  fourth  year  fragmentation  wounds 
of  this  localization  predominate. 


If  one  draws  a  diagram  of  damage  to  the  upper  and  lower  extremi¬ 
ties,  that  is,  the  overwhelming  majority  of  all  military  wounds,  then 
one  can  see  that  the  frequency  of  bullet  wounds  decreases  with  each 
year  and  fragmentation  wounds  increase  slightly;  by  the  second  year 
of  the  war,  the  frequency  of  bullet  and  fragmentation  wounds  has  be¬ 
come  the  same  (1:1)  (Fig.  20) . 
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For  a  correct  evaluation  of  the  ratio  of  wounds  by  location  of 
the  injury,  it  is  necessary  to  pay  attention  to  the  two  most  signifi¬ 
cant  circumstances.  First  of  all  one  must  take  into  consideration 
the  character  of  combat  in  the  first  and  part  of  the  second  years  of 
the  war  where,  for  our  troops,  it  was  not  possible  to  remove  some  of 
those  severely  wounded  in  the  lower  extremities  from  the  field  of 
battle,  particularly  in  forest  and  marshy  localities;  at  the  same 
time,  those  wounded  in  the  upper  extremities  could  walk  out  from  the 
field  of  battle  themselves  and  even  from  the  surroundings.  Beginning 
with  the  second  half  of  the  second  year  of  the  war  when  the  battle¬ 
field  was  controlled  by  our  troops,  removal  of  the  wounded  could  be 
done  completely  and  it  was  only  necessary  to  overcome  the  difficul¬ 
ties  involved  in  the  character  of  the  terrain  (see  page  207).  As  a 
result,  the  ratio  of  wounds  of  the  upper  and  lower  extremities 
leveled  out. 


(a)  ro*n  »oi«u 


(b)  ny«e*ue(c)  ^  Ockojioniiim 

Fig.  19.  The  ratio  between  bul¬ 
let  and  fragmentation  wounds  of 
the  upper  extre  mities  accord¬ 
ing  to  the  year  of  the  war. 

Key;  (a)  Years  of  the  war; 

(b)  Bullet;  (c)  Fragmentation. 
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Fig.  20.  The  ratio  between  bul¬ 
let  and  fragmentation  wounds  of 
the  upper  and  lower  extremities 
according  to  the  years  of  the 
var. 

Key:  (a)  Years  of  the  war;  (b) 

Bullet;  (c)  Fragmentation. 


However,  one  of  these  circumstances  cannot  be  the  complete  ex¬ 
planation  because  the  frequency  of  wounds  of  the  upper  extremities 
continued  to  drop  from  year  to  year  until  the  end  of  the  war.  It  is 
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necessary  to  pay  attention  to  the  fact  that  training  of  the  troops 
improved  constantly;  soldiers  and  officers  more  skillfully  used  all 
possible  cover  and  camouflage  and  mastery  of  their  combat  weapons  was 
perfected.  Nevertheless,  a  better  protected  enemy  required  going  in¬ 
to  closer  and  more  severe  combat  with  him,  particularly  when  breaking 
through  his  defense  lines.  Due  to  this,  the  wounds  from  year  to 
year  became  more  severe  and  because  of  these  serious  wounds,  the  num¬ 
ber  of  light  wounds  dropped. 

From  the  data  presented  one  can  conclude  that  there  was  a  con¬ 
stant  increase  in  severity  of  the  wounds.  This  conclusion  will  be 
confirmed  later  on. 

One  localization  of  wounds,  although  taking  into  consideration 
the  shell  inflicting  the  wound,  is  inadequate  for  a  general  charac¬ 
terization  of  the  wounds. 

One  of  the  existing  indices  for  the  character  of  wounds  is; 

1)  ratio  of  wounds  only  of  soft  tissue  and  soft  tissue  and 
bones;  at  the  same  time,  one  must  take  into  consideration  wounds  with 
the  presence  of  a  foreign  body  and  without; 

2)  penetrating  or  nonpenetrating  character  of  wounds  in  the 
cavity  of  the  skull,  chest  and  stomach. 

When  studying  wounds  with  damage  and  without  damage  to  the 
bones,  we  are  talking  primarily  about  the  extremities;  with  an  an¬ 
alysis  of  the  cavity  wounds  -  exclusively  wounds  to  the  head  and 
trunk . 

As  is  known,  in  the  war  the  first  group  of  wounds  is  quantita¬ 
tively  predominant.  It  is  understood  that  we  are  not  limited  to 
single  extremities  or  with  wounds  to  the  head,  very  significant  is 
deunage  to  the  bone  of  the  skull  because  with  wounds  to  the  chest, 
damage  to  the  skeleton  is  not  excluded.  Fig.  21  shows  all  types  of 
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Fig.  21.  Distribution  of  wounds  according  to  the 
year  of  the  war. 

Key:  (a)  Years  of  the  war;  (b)  For  the  entire  war; 

(c)  Wounds  to  soft  tissue;  (  eA  Wounds  with  destruc¬ 
tion  of  bone. 

wounds:  the  first  four  columns  by  the  year  of  the  war  and  the  fifth 

for  the  entire  war. 

The  diagram  indicates  a  predominance  of  wounds  without  damage  to 
the  bone  both  for  each  year  of  the  war  and  for  the  entire  course  of 
the  war.  In  the  first  year  of  the  war  this  predominance  was  more 
strongly  expressed;  one  has  to  think  that  it  is  due  to  conditions  of 
battle,  general  tactical  circumstances  and  training  of  the  troops. 
During  the  last  three  years  of  the  war,  one  sees  a  slight  increase  in 
wounds  only  of  soft  tissue  with  a  corresponding  drop  in  relative  fre¬ 
quency  of  damage  to  the  bones . 

The  diagrams  presented  below  indicate  the  same  relationship  for 
separate  localizations. 

For  the  entire  war,  one  notes  a  certain  predominance  of  wounds 
only  of  soft  tissue  of  the  head  (Fig.  22)  over  wounds  of  soft  tissue 
and  bones.  These  ratios  remain  stable  according  to  the  year  of  the 
war  except  for  the  first  year  when  predominance  of  wounds  only  of 
soft  tissue  is  fairly  rare.  It  is  very  probable  that  a  drop  in  fre¬ 
quency  of  wounds  of  soft  tissue  in  the  head  occurs  due  to  a  broader  use 
of  helmets  and  better  training  of  the  troops.  A  whole  series  of  drops 
of  weaker  or  smaller  fragments  occurs  thanks  to  the  protective 
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Fig.  22.  Distribution  of  wounds  to  the  head  according 
to  the  year  of  the  war. 

Key:  (a)  Years  of  the  war;  (b)  For  the  entire  war; 

(c)  Wounds  to  soft  tissue;  (d)  Wounds  with  damage  to 
the  bone. 


helmets  which  generally  prevent  wounds. 


The  variation  in  frequency  of  damage  to  soft  tissue  and  soft  tis¬ 
sue  and  bone  in  the  chest  (Fig.  23)  according  to  the  year  of  the  war, 
is  not  great.  However,  predominance  of  wounds  only  of  soft  tissue 
with  this  localization  does  not  give  evidence  of  lightness  of  the  wounds. 
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Fig.  23.  Distribution  of  wounds  to  the  chest  according 
to  the  year  of  the  war. 

Key:  (a)  Years  of  the  war;  (b)  For  the  entire  war; 

(c)  Wounds  to  soft  tissue;  (d)  Wounds  with  damage  to 
the  bone. 


In  addition  to  the  diagram  it  is  necessary  to  point  out  that 
with  perforated  wounds  to  the  chest  with  damage  to  the  internal  or-  4 

gans,  there  was  no  mention  of  breaking  ribs  in  a  number  of  case  his¬ 
tories  although  according  to  the  description  of  the  wounds,  this 
would  have  been  assumed;  therefore,  one  has  to  think  that  the  number 
of  wounds  with  damage  to  the  bone  is  decreased.  For  instance,  this 
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circumstance  does  not  have  particular  meaning  because  the  severity  of 
the  wounds  to  the  chest  is  determined  mainly  by  damage  to  the  internal 
organs . 

With  damage  to  the  lower  extremities  (Fig.  24) ,  one  notes  a  sig¬ 
nificant  predominance  of  wounds  only  to  soft  tissue.  In  the  first 
three  years  of  the  war,  the  frequency  of  damage  to  the  bone  increases; 
in  the  fourth  year  one  notes  an  insignificant  decrease.  In  compari¬ 
son  with  lower  extremities,  the  ratio  of  wounds  to  the  upper  extremi¬ 
ties  (Fig.  25)  with  damage  and  without  damage  to  the  bone  was  re¬ 
versed,  that  is,  the  bones  of  the  upper  extremities  were  damaged  more 
often  than  the  soft  tissue.  This  is  easily  explained  by  the  anatomi¬ 
cal  peculiarities  of  the  upper  extremities.  Variations  in  wounds  ac¬ 
cording  to  the  year  of  the  war  are  insignificant. 


Fig.  24.  Distribution  of  wounds  of  the  lower  ex¬ 
tremities  according  to  the  year  of  the  war. 

Key:  (a)  Years  of  the  war;  (b)  For  the  entire  war; 

(c)  Wounds  to  the  soft  tissue;  (d)  Wounds  with  damage 
to  the  bone. 

When  studying  damage  to  both  extremities  (Fig.  26) ,  the  dif¬ 
ference  noted  above  is  leveled  out  and  the  number  of  wounds  to  soft 
tissue  without  damage  to  the  bone  only  slightly  exceeds  the  number  of 
those  involving  damage  to  the  bone.  The  ratio  of  these  amounts  to 
almost  1:1  both  for  the  entire  war  and  separately  by  year  of  the  war. 
Significant  variations  according  to  the  year  of  the  war  are  not 
noted. 
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Fig.  25.  Distribution  of  wounds  of  the  upper  ex¬ 
tremities  according  to  the  year  of  the  war. 

Key:  (a)  Years  of  the  war;  (b)  For  the  entire  war; 

(c)  Wounds  to  the  soft  tissue;  (d)  Wounds  with 
damage  to  the  bone. 


Fig.  26.  Distribution  of  wounds  of  the  upper  and 
lower  extremities  according  to  the  year  of  the  war. 
Key:  (a)  Years  of  the  war;  (b)  For  the  entire  war; 

(c)  Wounds  to  the  soft  tissue;  (d)  Wounds  with 
damage  to  the  bone. 


The  principle  difference  in  ratio  of  damage  from  bullets  and 
fragments  both  as  a  whole  and  separately  are  nonexistent  but  one  has 
to  note  that  with  fragmentation  wounds,  often  only  soft  tissue  is 
damaged . 

When  analyzing  the  ratio  of  bullet  and  fragmentation  wounds,  it 
is  necessary  to  take  into  consideration  that  rifle  and  machinegun 
fire  usually  are  laid  at  close  distances.  Fire  from  automatic  weap¬ 
ons  also  is  laid  in  close  combat  in  distinction  from  preceding  wars 
where  they  tried  to  use  the  entire  distance  for  flight  of  the  rifle 
bullets. 


At  the  same  time  the  fragments  from  different  shells,  in  particu¬ 
lar,  of  mines  and  hand  grenades  often  do  not  have  adequate  power  for 
deep  penetration  and  damage  to  the  bone. 

The  ratio  of  nonpenetrating  and  penetrating  wounds  is  presented 
in  detail  both  in  the  chapter  entitled  "Foreign  Bodies"  and  in  sec¬ 
tions  2-15  of  the  part  entitled  "Surgery."  In  the  diagram  presented 
below  (Fig.  27) ,  the. ratio  of  nonpenetrating  and  penetrating  wounds 
is  presented  for  certain  segments  of  the  extremities.  It  is  easy  to 
confirm  that  the  character  of  wounds  is  clearly  related  to  the  mas¬ 
sive  character  of  tissue  of  the  region  damaged;  for  instance,  the 
maximum  number  of  nonpenetrating  wounds  ls  in  the  femur,  second  place 
is  in  the  crus;  third  place  is  the  shoulder  and  last  is  the  forearm. 
With  penetrating  wounds,  these  localizations  should  be  in  the  re¬ 
verse  order. 


Fig.  27.  Ratio  between  nonpenetrating  and  pene¬ 
trating  wounds  of  different  sections  of  the 
extremities . 

Key:  (a)  Femur;  (b)  crus;  (c)  Shoulder;  (d) 

Forearm;  (e)  Nonpenetrating  wounds;  (f) 

Penetrating  wounds. 

The  question  of  frequency  of  damage  to  the  right  and  left  sides 
of  the  body  by  firearms  projectiles  deserves  particular  attention. 

The  easiest  object  for  this  study  are  wounds  to  the  extremities  be¬ 
cause,  with  damage  to  the  head  and  trunk,  this  relationship  is  dis¬ 
torted  due  to  the  fact  that  the  severity  of  the  wound  and  consequent¬ 
ly  the  mortality  rate  to  a  definite  degree  depends  on  the  side  dam¬ 
aged  whereas  with  wounds  to  the  extremities,  the  side  of  the  damage 
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does  not  determine  its  severity. 

Primary  damage  of  the  left  side  in  different  wars  is  a  generally 
known  fact.  This  question  has  arisen  a  number  of  times  during  wars 
and  has  been  considered  from  different  points  of  view.  Larrey,  as 
is  known,  studied  this  question  on  request  from  Napoleon  and  pointed 
out  that  the  left  side  is  damaged  much  more  often.  In  the  Soviet 
Army  in  World  War  II,  this  principle  was  also  apparent.  The  fact  of 
higher  frequency  of  wounds  to  the  left  half  of  the  body  was  estab¬ 
lished  in  a  report  by  Ye.  I.  Smirnov  back  in  1942.  Confirmation  re¬ 
ports  of  this  principle  are  also  presented  by  Ye.  I.  Smirnov  for  the 
relation  of  wounds  to  the  left  and  right  sides  in  battles  for  Lake 
Khasan  which,  as  is  known,  continued  for  several  days  and  began 
suddenly.  The  ratio  of  damage  of  the  right  and  left  upper  extremi¬ 
ties  was  expressed  as  1:1.5,  the  lower  right  and  left  as  1:1.15; 
the  hands  and  fingers,  as  1:2.64.  The  reasons  causing  such  nonuni¬ 
formity  are  a  certain  feature  in  the  position  of  the  soldier  at  the 
moment  of  opening  fire,  firing  from  rifles  and  automatic  weapons; 
when  moving  forward  the  trunk  of  the  soldier  is  turned  with  the  left 
side  forward  so  that  the  right  side  is  hidden  from  the  enemy  by  the 
soldier's  body. 

Table  2  shows  data  on  localization  of  wounds  for  the  two  sides 
(in  percentages) . 

Table  2.  Distribution  of  wounds  of  the  right  and  left  side. 
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Key:  (a)  Right  side;  (b)  Left  side;  (c)  Both  sides;  (d) 

Total;  (e)  Upper  extremity;  (f)  Lower  extremity;  (g)  Both 
extremities. 

These  data  show  a  clear  predominance  of  damage  to  the  left  side. 
Wounds  to  the  left  upper  extremity  are  observed  twice  as  often  as  to 
the  right;  on  the  lower  extremities  this  ratio  equals  1.5:1.  With 
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simultaneous  wounding  to  the  hands  and  feet,  predominance  of  the  left 
side  is  of  the  same  degree  and  the  portion  of  crossover  wounds  of 
hands  and  feet  is  a  total  of  6.8%  of  the  number  of  simultaneous 
wounds  to  feet  and  hands. 

The  cavity  wounds,  as  was  indicated  already,  must  be  considered 
separately  for  the irl most  important  characteristics  -  damage  to  in¬ 
ternal  organs  located  in  the  skull,  chest  and  abdomen.  Wounds  to  the 
abdominal  cavity  can  be  considered  as  wounds  to  the  organs  of  the  ab¬ 
dominal  cavity  itself  and  to  organs  located  in  the  pelvis.  Such  a 
division  does  not  correspond  to  the  anatomical  and  physiological 
division  according  to  the  system  of  organs  or  their  relationship  to 
the  abdomen  and  is  caused  by  purely  topographic  conditions.  The 
random  nature  of  the  course  of  bullets  is  well  known:  an  entry  hole 
in  the  femur  or  neck  with  subsequent  damage  by  the  same  fragment  or 
bullet  to  the  gastrointestinal  tract  has  been  noted,  etc.  but  all 
the  overwhelming  majority  of  cavity  wounds  occur  with  penetration  of 
the  wounding  projectile  through  the  wall  directly  covering  a  given 
cavity.  Here  wounds  to  the  abdomen  are  considered  as  wounds  where 
the  projectile  has  damaged  soft  tissue  from  the  front  and  sides  with¬ 
out  damage  to  the  bone  and  pelvic  wounds  are  considered  those  where 
the  bullet  course  is  through  the  pelvic  bone  or  there  has  been  in¬ 
jury  to  the  internal  organs  from  the  side  space.  In  this  way,  cavity 
wounds  are  separated  into  four  groups:  the  first  consists  of  wounds 
to  the  head,  the  second  wounds  to  the  chest,  the  third  wounds  to  the 
abdomen  and  the  fourth  to  the  pelvis.  Each  of  these  groups  is  sub¬ 
divided  for  penetrating  and  nonpenetrating  wounds.  A  detailed  an¬ 
alysis  of  each  of  these  groups  will  be  presented  in  special  sections 
where  these  wounds  will  be  considered  from  all  aspects;  the  diagrams 
presented  below  are  to  give  a  general  survey  characterizing  wounds 
mainly  in  relation  to  their  severity  (Pigs.  28,  29,  30  and  31). 

During  a  comparison  of  data  of  the  four  diagrams  presented ,  it 
is  apparent  that  with  wounds  to  the  head,  chest  and  pelvis  nonpene¬ 
trating  wounds  predominate  and  with  wounds  to  the  abdomen  -  pene¬ 
trating.  Nonpenetrating  wounds  occur  most  often  with  damage  to  the 
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Fig.  28.  Ratio  between  pene¬ 
trating  and  nonpenetrating 
wounds  to  the  skull  accord¬ 
ing  to  the  year  of  the  war. 
Key:  (a)  Years  of  the  war; 

(b)  For  the  entire  war;  (c) 
Nonpenetrating  wounds;  (d) 
Penetrating  wounds. 
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Fig.  29.  Ratio  between  pene¬ 
trating  and  nonpenetrating 
wounds  to  the  chest  accord¬ 
ing  to  the  year  of  the  war. 
Key:  (a)  Years  of  the  war; 

(b)  For  the  entire  war;  (c) 
Nonpenetrating  wounds;  (d) 
Penetrating  wounds. 
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Fig,  30.  Ratio  between  pene¬ 
trating  and  nonpenetrating  Fig.  31.  Ratio  between  wounds 

wounds  to  the  abdomen  accord-  accompanied  by  damage  to  the  pel- 

ing  to  the  year  of  the  war.  vie  organs  and  wounds  without 

Key:  (a)  Years  of  the  war;  damage  to  the  pelvic  organs. 

(b)  For  the  entire  war;  (c)  Key:  (a)  Years  of  the  war; 

Nonpenetrating  wounds;  (d)  (b)  For  the  entire  war;  (c) 

Penetrating  wounds.  Wounds  not  accompanied  by  damage 

to  the  pelvic  organs;  (d)  Wounds 
accompanied  by  damage  to  the  pel¬ 
vic  organs. 


pelvis;  second  place  goes  to  the  head  and  third  to  the  chest.  Pene¬ 
trating  wounds  have,  understandably,  the  opposite  picture. 


To  explain  this  fact  with  a  high  degree  of  probability  one  can 
use  the  anatomical  and  topographic  peculiarities  of  each  of  these 
fields.  The  pelvic  organs  are  protected  by  a  powerful  layer  of  mus¬ 
cle  tissue  and  pelvic  bone  and  therefore  the  walls  of  this  region 
most  often  are  capable  of  withstanding  the  wound-inflicting  projec¬ 
tile.  On  the  head  the  soft  tissue  is  thin  but  then  it  has  a  closed 
bony  cover  whose  destruction  requires  significant  force;  the  wear¬ 
ing  of  steel  helmets  also  has  a  definite  effect.  The  chest  walls  in 
certain  sections  have  a  bone  formation;  the  abdomen  does  not  have  a 
wall  but  consists  only  of  soft  tissue. 

Attention  should  be  given  to  the  fact  that  variation  in  wounds 
according  to  the  year  of  the  war  is  not  great  and  the  ratio  of  pene¬ 
trating  and  nonpenetrating  wounds  for  each  localization  remains 
stable.  In  particular,  variation  and  frequency  of  wounds  in  the 
field  of  the  pelvis  hardly  exists  by  year  of  the  war;  except  for  the 
first  year  of  the  war  (which  we  talked  about  above)  and  in  relation 
to  wounds  to  the  head,  there  is  a  difference.  Frequency  of  penetrat¬ 
ing  wounds  to  the  chest  and  abdomen  increased  from  year  to  year. 

Thus,  from  the  data  presented,  with  full  verification  one  can 
point  out  that  the  severity  of  wounds  increased  with  each  year.  If 
one  takes  into  consideration  the  data  presented  above,  that  frequency 
of  wounds  of  all  localization  was  increased  due  to  a  drop  in  the  num¬ 
ber  of  wounds  in  the  upper  extremitities  and  that  the  number  of  frag¬ 
mentation  wounds  also  increased  each  year,  then  one  can  draw  the 
first  and  basic  conclusion:  severity  of  wounds  in  World  War  II  not 
only  was  very  high  in  comparison  with  all  preceding  wars  but  all  of 
them  increased  from  year  to  year. 

A  detailed  study  of  wounds  with  all  localizations  according  to 
section  fully  confirms  this  position. 

Structure  of  Gunshot  Wounds 


Gunshot  wounds  can  be  divided  according  to  the  entry  aperture 


the  wound  channel  or  the  cavity  of  the  wound  (Fig.  32)  (depending  on 
the  configuration  of  the  latter) ,  and  with  perforating  wounds  the 
exit  aperture.  This  system  confirms  significant  perforating  wounds  de¬ 
pending  on  localization  of  the  wound,  the  character  and  dimensions 
of  damage  and  the  external  appearance  of  the  gunshot  wound. 

The  entry  aperture  can  be  a  point,  slight  depression,  but  can  be 
a  defect  in  the  skin  circular,  starshaped  or  of  an  irregular  shape 
(Figs.  33,  34,  35  and  36).  The  openings  in  the  skin  in  such  cases 
usually  hardly  exist  because  after  the  wound,  they  close  up  with  co¬ 
agulation  of  the  blood.  In  those  cases  where  the  wound  is  from  a 
iarge  fragment,  the  entry  aperature  may  be  different  from  the  de¬ 
fect  on  the  surface  and  the  underlying  tissue  will  be  visible  through 
it,  sometimes  the  inside  of  a  bone  or  joint  surface.  Finally,  when 
sections  of  the  extremities  are  blown  up,  a  solid  wound  surface  is 
formed  consisting  of  damaged  and  bleeding  tissue  which  is  hard  to 
differentiate. 

Usually  with  penetrating  bullet  wounds  or  small  fragments,  the 
exit  aperture  is  larger  than  the  entry.  The  edge  of  the  exit 
aperture  is  shattered  and  hemorrhaging  and  in  the  subcutaneous  cellu¬ 
lar  tissue  extends  over  a  larger  area  than  near  the  entry  aperture. 

The  external  appearance  of  the  entrance  aperture  is  found  in  accord¬ 
ance  with  the  shape,  dimensions,  kinetic  energy  and  angle  of  incidence 
of  the  wound- inf licting  shell.  The  shape  and  dimensions  of  the  en¬ 
trance  aperture  depend  on  these  factors:  on  the  point,  filled  with 
coagulated  blood,  irregular  shape  of  a  large  defect  in  the  skin, 
fully  observed  for  all  wound  cavities.  The  exit  aperture  often  is 
increased  due  to  secondary  damage  to  tissue  subjected  to  bone  frag¬ 
ments  from  inside.  However,  wounds  with  narrow  point  apertures  both 
at  the  entry  and  the  exit  are  not  so  rare.  At  the  same  time  the 
entire  internal  area  is  damaged;  its  wound  channel  forms  an  extremely 
large  cavity  with  tremendous  damage  (crushing)  of  soft  tissue  and 
bone  filled  with  coagulated  blood.  On  the  extremities,  the  wound 
cavity  is  like  a  sack  filled  with  a  mixture  of  damaged  tissue  and 
blood.  Taking  all  of  this  together  one  can  truthfully  say 
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Fig.  32.  Section  through  the  wound  channel  in 
the  forearm.  1  -  Central  section  of  the  wound 
channel,  2  -  Peripheral  section  of  the  wound 
channel.  Specimen  VMM  No.  1457/3211. 

(Artist:  S.  A.  Moiseyeva) 


Fig.  33.  Multiple  fragmentation  wound.  Sec¬ 
tion  of  skin  with  damage  by  small  fragments. 

Specimen  VMM  No.  3073/1593. 

(Artist:  S.  A.  Moiseyeva) . 

that  gunshot  wounds  must  be  evaluated  as  a  whole  and  not  only  in 
view  of  the  entry  and  exit  apertures. 

Of  course,  when  studying  wounds  the  wound  apertures  are  more 
available  for  inspection  but  all  wounds  as  a  whole  have  been  sub¬ 
jected  to  study.  Such  research  is  valuable  and  only  using  it  can 
one  develop  a  topical  diagnostic  for  wounds  and  consequently  treat¬ 
ment  measures. 

One  should  note  individually  the  tangential  wounds  received 
at  low  angles  formed  by  the  line  of  flight  of  the  projectile  and 
the  surface  of  the  section  damaged.  As  a  result  of  these  wound- 
inflicting  projectiles  with  surface  damage,  the  skin  can  be  broken 
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Fig.  34.  Powder  blackened  skin  Fig.  35.  Nonpenetrating  bullet 

with  wound  at  a  short  distance.  wound.  Bullet  caught  under  the 

Specimen  VMM  No.  5044/1699.  skin.  Specimen  VMM  No.  2009/2791. 

(Artist:  S.  A.  Moiseyeva) .  (Artist:  S.  A.  Moiseyeva) . 


Fig.  36.  Section  of  skin  with  multiple  frag¬ 
mentation  wounds.  Specimen  VMM  No.  3191/2818. 
(Artist:  S.  A.  Moiseyeva) . 
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for  the  entire  length.  Such  a  wound  has  a  trough-like  or  flattened 
shape,  the  wound  channel  is  open  along  its  entire  length  and  its 
depth  depends  on  the  shape  and  dimensions  of  the  wounding  body. 
Sometimes  also  the  "trough"  can  be  covered  but  not  completely  break 
down  the  skin,  forming  the  so-called  surface  tunnel. 

Wounds  which  occur  only  from  a  blast  wave  without  the  in¬ 
troduction  of  toreign  bodies  do  not  have  a  wound  channel.  In  such 
cases  one  observes  only  a  defect  in  the  skin  and  underlying  tissue 
with  more  or  less  pronounced  wound  cavity  or  a  breakdown  in  part  of 
the  extremity.  These  wounds  have  all  of  the  intrinsic  peculiarities 
of  gunshot  wounds  (Figs.  2  and  3) . 

But  what  would  be  the  shape  of  a  gunshot  wound  if  the  following 
characteristic  traits  were  present: 

1)  a  defect  in  tissue  as  the  result  of  a  breakdown  of  them  by 
a  foreign  body  and  by  a  blast  wave; 

2)  disorders  in  the  vital  capability  of  tissue  in  the  surround¬ 
ing  area  of  the  wound  channel  (or  cavity)  to  various  degrees; 

3)  microbe  contamination,  particularly  accompanying  a  wound. 

These  special  characteristics  of  gunshot  wounds  approximate  all 
of  their  individual  characteristics  and  make  it  possible  to  look  at 
the  essence  of  a  wound  injury  on  an  example  of  a  perforated  gunshot 
wound . 

The  great  variation  in  gunshot  wounds  depends  on  quantitative 
and  qualitative  variations  in  each  of  the  factors  presented  above 
and  a  combination  of  them  caused  by  the  symptomatology,  course  and 
outcome  of  the  wound,  taking  into  consideration  functional  disorders. 

Functional  disorders  are  closely  connected  to  localization  of 
wounds.  Obviously  the  picture  of  these  disorders  to  a  large  degree 
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depends  upon  whether  or  not  the  wound  channel  pases  through  sub¬ 
cutaneous  cellular  tissue  or  brain  tissue,  whether  it  hits  large 
main  arteries  or  nerve  trunks.  All  of  this  so  complicates  the  clini¬ 
cal  picture  that  one  must  consider  gunshot  wounds  according  to  their 
anatomical  and  physiological  peculiarities.  This  question  will  be 
discussed  in  all  of  the  subsequent  sections  in  the  surgical  part  of 
this  work. 

However,  when  studying  the  gunshot  wound,  it  is  adequate  to 
take  a  system  of  a  noncavity  wound,  for  example  in  the  extremities, 
or  a  basic  clinical  picture  of  a  wound  not  complicated  in  this  case 
with  a  drop  in  function  or  damage  to  the  vitally  important  internal 
organs,  vision,  hearing,  etc. 

As  such  an  example  we  will  use  a  wound  in  the  forearm?  the  sec¬ 
tion  on  the  wound  channel  is  shown  in  Fig.  37  and  a  diagram  of  this 
channel  in  Fig.  38.  The  specimen  was  obtained  from  a  person  who 
had  died  on  the  battlefield,  wounded  simultaneously  in  the  shoulder 
and  the  head;  it  gives  the  picture  of  a  fresh  wound  directly  after 
injury. 


A  longitudinal  section  of  the  wound  channel  shows  that  the  for¬ 
eign  body  came  in  on  the  left,  going  through  soft  tissue,  broke  both 
bones  and  passed  through  the  exit  aperture  taking  with  it  part  of 
the  bone  fragments  and  also,  probably,  bits  of  soft  tissue.  The  lac¬ 
eration-contusion  character  of  the  damage  is  determined  along  the 
entire  channel.  One  should  pay  attention  to  the  fact  that  the  chan¬ 
nel  here  is  not  in  a  straight  line  between  the  entrance  and  the  exit 
apertures.  If  the  bullet  and  fragments  are  in  flight  where  they 
have  a  weak  penetrating  force,  then  a  nonperforation  wound  will  re¬ 
sult  with  the  course  of  the  wound- inf lie ting  shell  inside  the  tissue; 
it  can  be  deflected  due  to  the  resistance  of  solid  tissue,  for  ex¬ 
ample,  of  the  bone.  In  these  conditions,  the  wound  channel  even  at 
the  moment  of  its  formation  does  not  coincide  with  a  straight  line. 

In  those  cases  where  the  wound-inflicting  p 'ojectiie  retains  high 
penetrating  force,  it  goes  into  th  *"issv  as  experiments  showed?  in 

100 


Fig.  37.  Section  through  the  wound  channel  of 
the  forearm.  Specimen  VMM  No.  2952/233. 
(Artist:  S.  A.  Moiseyeva) . 


Fig.  38.  Diagram  of  the  wound  channel  (for  Fig.  37) . 

the  smallest  portion  of  a  second;  then  the  wound  channel  at  the 
moment  of  formation  is  in  a  straight  line  from  the  center  of  the 
entrance  to  the  center  of  the  exit  aperture  just  as  indicated  by 
the  red  line  in  the  diagram  (Fig.  38) .  Deformation  of  the  wound 
channel  occurs  in  these  cases  but  it  is  secondary  and  occurs  after 
flight  of  the  wound-inflicting  body  outside  as  a  result  of  damage 


to  tissue  of  various  structure.  At  the  input  aperture  the  subcutane¬ 
ous  cellular  tissue  is  saturated  with  blood  and  as  a  result  of  bleed¬ 
ing  existing  in  this,  sometimes  damage  is  increased;  the  damaged  bun¬ 
dle  of  muscle  fibers  clearly  is  incapable  of  contraction;  part  of 
the  fascia  and  periosteum  is  torn  and  these  tissues  are  not  capable 
of  vital  activity.  Both  of  the  bone  cracks  of  the  radius  are  mis¬ 
aligned  toward  the  exit  aperture  and  their  ends  have  the  periosteum 
removed;  part  of  the  small  fragments  are  in  the  environs  of  the 
wound  and  part  are  outside.  The  size  of  the  wound  channel  at  the 
exit  aperture  in  its  broadest  part  is  5-6  times  larger  than  the  nar¬ 
rowest.  According  to  other  observations,  this  difference  was  even 
more  significant,  reaching  10-15  times  more. 

Damage  to  the  bone  is  demonstrably  greater:  muscles  located  on 
the  path  of  the  channel  to  the  bone  are  the  least  damaged,  less  so 
than  the  muscle  tissue  lying  on  the  other  side  of  the  damaged  bone. 
The  entire  channel  is  filled  with  paste-like  material  consisting  of 
damaged  tissue  mixed  with  blood. 

Impregnation  with  blood  depends  on  position  in  relation  to  the 
wound  channel  of  the  nonwounded  fascia  sheets :  where  they  are  damaged 
the  bleeding  occurs  further  in  the  intermuscular  cellular  tissue, 
the  undamaged  fascia  prevents  its  spread. 

The  skin  at  the  exit  aperture  for  a  considerable  distance  is 
separated  from  the  fascia  by  the  force  of  the  impact  from  within  and 
the  blood  not  only  saturates  the  subcutaneous  cellular  tissue  but  al¬ 
so  accumulates  between  the  surface  fascia  and  the  separated  skin. 

In  this  way  the  environs  of  the  exit  aperture  differ  considerably 
from  the  entrance. 

Such  microscopic  morphological  changes  occur  in  the  location  of 
the  direct  effect  of  injury  from  gunshot  wounds.  However,  this  cer¬ 
tainly  is  not  limited  to  all  changes  in  the  wound.  A.  V.  Smol'yan- 
nikov  in  the  work  mentioned  above  described  the  small  particles  of 
bone  exploded  in  the  bone  marrow  of  the  damaged  femur  bone;  ob¬ 
viously  this  is  possible  in  any  other  bone.  Besides  the  bone  "spray" 
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one  detects  small  hemorrhages  in  the  bone  marrow.  The  latter  are  due 
not  only  to  damage  of  the  vessels  by  the  bone  particles  but  also  by 
breakdown  of  the  small  vessels  with  total  deformation  of  tissue  from 
the  Diast  wave. 

Experiments  showed  how  far  the  explosive  wave  propagates  from 
the  wound  channel.  The  apparatus  located  in  the  stomach  of  an  ex¬ 
perimental  animal  hardly  records  the  explosive  wave  when  the  animal's 
femur  is  shot.  If  one  compares  data  of  the  experiment  and  clinical 
experience,  then  one  can  see  that  the  direct  morphological  changes 
caused  by  injury  during  gunshot  wounds  are  limited  to  the  extremi¬ 
ties  of  the  two  adjacent  large  joints,  in  the  torso  -  the  chest  and 
abdominal  cavities,  in  the  head  -  the  cavity  of  the  skull.  Of  course 
the  degree  and  extent  of  propagation  of  changes  in  each  case  of 
wounds  differs  greatly  and  depends  on  the  force  of  the  blast 
wave  and  other  factors  listed  above. 

All  that  has  been  said,  however,  concerns  only  the  basic  changes 
caused  by  injury  to  the  tissue  at  the  moment  of  the  wound.  The  pro¬ 
cess  of  healing  of  the  wound  which  develops  then  and  the  possible  com¬ 
plications  depend  on  these  changes.  Moreover,  one  must  take  into  con¬ 
sideration  the  functional  significance  of  the  breakdown  in  tissue  and 
the  total  effect  of  trauma  on  the  entire  organism  of  the  wounded  per¬ 
son  as  a  whole. 

The  structure  of  the  gunshot  wound,  the  character  of  change  of 
damaged  tissue  and  the  processes  which  develop  in  them  later  on  are 
presented  in  detail  in  the  section  entitled  "The  Pathology  of  Gun¬ 
shot  Wounds  and  Injuries."  However,  some  of  the  processes  have  an 
exceptional  great  significance  when  one  is  conducting  therapeutic 
measures  and  it  is  necessary  to  pause  to  discuss  them  here. 

In  the  area  of  the  wound,  a  well-known  quantity  of  different 
tissue  is  destroyed  at  once:  part  of  it  can  be  from  the  projectile 
or  the  explosive  wave  from  outside  but  part  remains  in  the  area  of 
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the  wound.  This  also  includes  the  blood  which  has  hemorrhaged  into 
the  tissue.  Besides  these  tissues  which  are  incapable  of  life,  in 
the  wound  there  is  a  significant  quantity  of  tissue  whose  death  is 
unavoidable  in  the  time  immediately  after  the  wound  occurs.  The  cause 
for  this  is  damage  to  the  vascular  system  in  the  form  of  contusions, 
complete  destruction  and  thromboses  of  the  vessels.  Even  at  the  end 
of  the  first  days  when  treating  the  wound,  one  can  constantly  observe 
thrombosed  vessels.  Simultaneous  damage  to  peripheral  nerves  un¬ 
doubtedly  also  decreases  the  vital  capability  of  the  tissue.  In  this 
way,  in  the  gunshot  wound,  one  must  differentiate  the  primary  necrosis 
of  the  tissue  and  subsequent  necrosis.  It  is  preferable  to  call  this 
necrosis  subsequent  and  not  secondary  because  this  term  denotes  a 
lack  of  simultaneousness  in  its  onset  and  particularly  the  fact  that 
different  tissues  are  capable  of  "surviving"  the  unfavorable  condi¬ 
tions  of  exchange  and  supply  variable  in  duration. 

Do  the  cells  and  tissues  die  directly  from  those  vibrations  which 
cause  the  blast  wave?  It  is  impossible  to  give  a  precise  answer 
to  this  question  but  in  any  case,  these  vibrations  undoubtedly  do  not 
cause  more  or  less  expanded  necrosis.  But  necrosis  is  an  extreme 
stage  of  damaged  tissue  which  occurs  as  the  result  of  the  wound.  Cer¬ 
tain  tissue  retaining  its  vital  capability,  loses  normal  reactivity 
and  being  incomplete,  participates  inadequately  in  subsequent  repara¬ 
tion  processes  in  the  wound;  in  the  case  of  further  development  of 
unfavorable  conditions,  for  example,  infection,  these  tissues  die 
primarily.  It  is  possible  that  under  favorable  conditions  reacti¬ 
vity  existing  in  a  given  type  of  tissue  is  reestablished.  Vibra¬ 
tion  of  the  tissue  from  the  blast  wave  belonqs  to  the  factors 
which  suppress  the  vital  capability  of  the  tissue  primarily. 

Consequently,  besides  the  necrotic  tissue  which  has  died,  in 
the  wound  there  is  tissue  which  is  not  killed  immediately  but  later 
on,  a  few  hours  after  the  wound  occurs. 

Necrotic  sections  of  tissues  themselves  are  factors  causing  a 
reaction  of  the  surrounding  vitally  capable  tissues.  In  this  way, 
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all  of  the  subsequent  process  of  healing  of  the  wound  which  is  a  very 
complex  set  of  biological  phenomena  occurs  with  the  presence  in  the 
wound  of  an  increased  quantity  of  necrotic  tissue  and  with  a  decrease 
in  the  vital  capability  of  the  tissue  in  the  area  damaged  by  the  trauma. 

The  process  of  healing  of  the  wound  has  attracted  the  attention 
of  scientists  for  a  long  time,  however,  it  has  been  hoped  for  many 
centuries  that  one  could  understand  the  essence  of  changes  which  oc¬ 
cur  in  the  wound. 

The  first  work  on  the  question  of  gunshot  wounds  was  a  book  by 
Hunter  entitled  Ucheniye  o  krovi,  vospalenii  v  ognestrel ' nykh  ranakh. 1 
The  basis  for  Hunter's  study  was  not  only  observation  of  the  sick  but 
also  the  first  experimental  studies  on  animals  using  a  microscope. 

Hunter  developed  a  classification  of  the  process  of  healing  of 
wounds,  put  healing  with  scabs  into  a  special  form;  this  indicates 
the  significance  of  blood  clotting  and  granulated  tissue;  he  consid¬ 
ered  gangrene  unavoidable  if  the  edge  of  the  wound  remained  unjoined 
for  some  time.  He  established  that  the  new  skin  "grows"  from  the  old, 
surrounding  the  wound . 

Later  on,  after  almost  three-fourths  of  a  century,  the  signifi¬ 
cant  obstacle  for  developing  and  understanding  of  wounds  was  the  im¬ 
possibility  of  separating  the  healing  process  for  the  wound  from  the 
process  of  infectious  complications  although  even  Larrey2  who  observed 
during  the  Napoleonic  Wars  different  forms  of  gangrene  in  gunshot 
wounds,  did  not  consider  it  an  obligatory  stage  in  the  healing  of 
wounds.  The  positions  and  views  of  N.  I.  Pirogov,  the  founder  of 
modern  military  field  surgery,  are  classical  in  form  and  content. 


hunter's  treatise  on  the  blood  inflammation  gunshot  wounds,  London, 
1794. 

2Larrey,  M^moires  de  chirugie  militaire,  1812.  [Memoirs  of  a  Military 
Surgeon,  1812] . 
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They  separate  the  wound  complications  as  special  nosologic  forms; 
he  talks  about  the  "miasmas"  in  contamination,  about  the  importance 
of  hygienic  conditions  for  the  course  of  the  wound  process.  N.  I. 
Pirogov  approached  a  complete  discovery  of  the  pathogens  for  infec¬ 
tious  diseases. 

In  a  number  of  subsequent  works  by  Russian  and  foreign  authors 
at  the  end  of  the  last  century,  there  remains  undeservedly  in  the 
shadows  the  name  of  one  of  the  greatest  Russian  scientists  -  M.  S. 
Subbotin  who  studied  the  inflammatory  traumatic  process  independent 
of  infectious  complications.  Later  on,  A.  A.  Maksimov  gave  the  basic 
positions  on  genesis  of  tissue  joining  elements  which  play  an  impor¬ 
tant  role  in  healing  of  wounds. 

It  is  necessary  to  remember  the  importance  which  N.  I.  Pirogov 
gave  to  blood  clotting  in  tissue  of  healing  wounds  as  "simulators" 
for  healing  which  are  contained  in  the  discharged  blood. 

As  was  mentioned  above,  the  Russo-Japanese  War  of  1904-1905  dis¬ 
proved  the  notorious  "humanity"  of  the  small  caliber  cartridge.  Gen¬ 
eralizing  the  experience  of  this  war,  R.  R.  Vreden  confirmed  the  se¬ 
verity  of  gunshot  wounds  in  comparison  with  all  other  types  of  wounds. 

During  the  first  World  War  of  1914-1918,  attention  of  the  surgeons 
was  again  turned  to  the  unusual  number  and  severity  of  wound  complica¬ 
tions;  their  basic  efforts  were  expended  in  combating  them.  The  pro¬ 
cess  of  healing  the  wound  itself  became  the  object  of  study  even  after 
the  war  on  the  basis  of  the  data  of  morphology,  biochemistry  and  col¬ 
loidal  chemistry  which  had  been  developed  considerably. 

The  materials  published  at  this  time  indicate  broad  experience 
in  treating  gunshot  wounds  at  different  locations.  However,  the  ob¬ 
ject  of  study  of  experimental  research  was  not  the  complex  gunshot 
wound  received  in  military  conditions  but  the  simplest  operational 
wound.  Nevertheless,  in  the  study  of  the  process  of  healing  of 
wounds  in  the  period  from  1920  to  1930,  a  good  deal  was  achieved. 


106 


First  of  all,  it  was  established  that  the  reaction  of  inflamed 
tissue  changes  sharply  and  the  initial  point  for  formation  of  new  chem¬ 
ical  bodies  is  tissue  damaged  durinq  trauma.  The  general  reaction  of 
the  medium,  according  to  the  data  of  Schade  and  his  coworkers,  during 
supperative  inflammation  is  acidic.  In  1924,  S.  S.  Girgolav  success¬ 
fully  indicated  the  same  thing  in  relation  to  non-gunshot,  aseptically 
healing  wounds.  A  number  of  studies  by  Soviet  and  foreign  authors  es¬ 
tablished  the  significance  of  wound  hormones  and  other  substances  of 
an  enzyme  character  which  have  a  stimulating  significance  for  the  re¬ 
paration  processes.  This  category  of  studies  includes  works  on  the 
effect  of  cellular  decay  during  the  wound  process  (S.  S.  Girgolav,  Yu. 
Yu.  Dzhanelidze,  A.  M.  Zholondz',  Ye.  A.  Sel'kov,  A.  A.  Vasil'ev  et 
al.).  All  of  this  resulted  later  in  the  practical  use  of  products  of 
dead  cells  for  stimulating  regenerative  processes  of  man.  For  in¬ 
stance,  V.  P.  Filatov  began  to  use  a  precipitant  preserved  in  the  cold 
tissue  for  this  purpose;  V.  V.  Koval'skiy,  L.  I.  Palladin  et  al.  -  an 
aqueous  extract  of  dead  skin  of  rabbits;  N.  I.  Krauze  -  the  precipitant 
of  preserved  human  fetal  membranes;  G.  F.  Skosogorenko  -  dead  auto¬ 
transplants.  Standing  somewhat  by  themselves,  undoubtedly,  are  the 
stimulating  regenerative  embryonic  extracts  (D.  I.  Gol'dberg,  G.  Ye. 
Vladimirov,  A.  I.  Govorov,  I.  A.  Pelishchenko  and  A.  A.  Rayko  et  al.). 
Further,  the  trephone  from  leukocytes  were  subjected  to  study;  these 
are  necessary  for  proliferative  process  (G.  K.  Khushchov.).  R.  I. 
Belkin  proposed  reinforcing  the  trephone  formation  by  using  small 
doses  of  thyreoidine.  For  stimulation  of  healing  the  wounds,  A.  A. 
Bogomol'et's  antireticular  cytotoxic  serum  was  used  (ACS).  All  of 
these  experiments  were  made  even  before  World  War  II. 


On  the  basis  of  the  pathologoanatomical  material  obtained  dur-  * 

ing  World  War  II,  the  morphology  of  the  process  of  healing  wounds 
was  considered.  A  very  important  work  on  this  aspect  was  done  by 
I.  V.  Davidovskiy,  A.  V.  Smol 'yannikov,  A.  P.  Avtsin,  V.  G.  Garshin, 

A.  G.  Smirnov,  G.  P.  Sacharov  et  al.  We  will  discuss  these  works  in 
the  appropriate  section  entitled  "Pathology  of  Gunshot  Wounds  and 
Injuries . " 
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Systematizing  the  process  of  healing  wounds.  S.  S.  Girgolav  di¬ 
vided  it  into  three  periods  directing  both  the  morphology  and  bio¬ 
chemistry  (physiology)  of  the  wound  process.  I.  G.  Rufanov  again 
simplified  this  system,  by  combining  the  first  and  second  periods  of 
healing  and  by  having  established  in  t>  is  way  the  two-phase  aspect  of 
the  processes.  He  considers  the  characteristic  feature  of  the  first 
phase  as  hydration  of  tissue,  its  enrichment  with  water  and  an  acid 
reaction;  the  special  feature  of  the  second  phase  is  dehydration, 
that  is,  the  release  by  the  tissue  of  water  and  the  return  to  a  nor¬ 
mal,  slightly  alkaline  reaction  of  the  medium.  Later  a  number  of 
other  systems  were  proposed,  for  example,  the  systems  of  A.  A.  Vasil' ev, 
M.  P.  Sokolovskiy,  V.  I.  Sazontov  et  al.,  essentially  various  types 
of  systems  presented  in  one  way  or  another  above  which  they  attempted 
to  make  more  precise. 

The  principle  and  sequence  of  the  process  of  healing  is  found  to 
be  closely  related  to  conditions  which  are  created  in  the  wound  and 
these  conditions  can  differ  greatly  even  in  the  same  wound.  Even  a 
permanently  protected  operation  wound  heals  uniformly  for  its  entire 
extent  but  the  presence  of  a  foreign  body  in  the  form  of  a  suture  or 
a  significant  blood  clot  even,  changes  the  process  and  form  of  healing. 

The  more  detailed  is  the  study  of  the  process  of  healing  wounds, 
the  clearer  the  dynamic  state  of  its  conditions  becomes;  biological 
processes  resulting  in  the  final  outcome  of  a  healed  wound  have  a  con¬ 
tinuous  chain.  Each  link  in  this  chain  occurs  one  after  the  other  and 
changes  the  general  course  of  healing  of  a  given  wound  for  a  given  sec¬ 
tion  appropriate  to  the  conditions  created  here  and  also  the  factor 
depending  on  the  state  of  the  entire  organism  and  on  the  external  ef¬ 
fects,  in  particular,  treatment  of  the  wound. 

For  the  clinician,  one  or  another  type  of  healing  very  signifi¬ 
cantly  differs  in  its  final  outcome:  in  one  case  the  wound  after 
7-10  days  is  closed  to  a  narrow  scar  covered  with  epithelium  and  the 
wounded  person  can  be  considered  as  healed;  in  another  case  the  wound 
will  form  granulation  for  a  much  longer  time,  the  scar  will  be  more 
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massive,  and  sometimes  there  will  be  tendency  toward  bleeding  which  can 
require  additional  surgical  intervention. 

The  special  features  presented  above  of  a  gunshot  wound  signifi¬ 
cantly  complicate  the  process  of  its  healing  and  force  the  surgeon,  by 
active  intervention,  to  change  conditions  in  the  healed  wound  for  the 
setter . 

All  gunshot  wounds  have  a  laceration-contusion  character.  The  re¬ 
sult  of  this  is  the  constant  presence  in  the  wound  of  a  large  quantity 
of  dead  tissue.  But,  as  was  pointed  out  above,  besides  the  dead  tis¬ 
sue,  more  truthfully  there  is  also  tissue  in  the  gunshot  wound  which 
is  not  capable  of  living,  that  is  to  say,  "tissue  that  is  'sentenced 
to  death'  and  which  becomes  necrotic  later  on."  The  first  applies  to 
tissue  with  blood  which  has  hemorrhaged  in  it,  crushed  sections  of 
tissue  and  organs  devoid  of  circulation  and  often  the  connection  with 
the  organism  or  which  depend  on  a  nonviable  support  such  as  snreas. 

As  to  the  nonviability  of  these  tissues,  the  surgeon  can  judge  by 
eye  and  their  identification  in  the  wound  does  not  cause  difficulty. 

The  life  capability  of  tissues  surrounding  the  wound  channel  is 
decreased  to  one  or  another  degree  with  areas  that  are  so  significant 
that  part  of  the  tissue  is  found  on  the  edge  of  necrosis  which  sets 
in  a  few  hours  after  the  wound  occurs.  During  primary  processing  of 
such  tissue,  in  its  external  appearance,  it  is  little  or  entirely 
unchanged.  It  is  just  in  these  tissues  that  the  subsequent  necrosis 
mentioned  above  develops.  The  evaluation  of  them  for  viability  by 

,  eye  during  treatment  of  the  wound  often  involves  great  difficulty. 

Subsequent  necrosis  sometimes  is  so  expanded  that  it  can  involve 
fatal  consequences.  For  example,  with  wounds  of  the  extremities  with 

*  | 

1  damage  to  the  basic  nutritive  vessel,  subsequent  necrosis  can  involve 

part  or  even  the  entire  extremity;  with  injuries  to  one  of  the  branches 
of  the  hepatic  artery,  a  significant  part  of  the  liver  sometimes  be¬ 
come  gangrenous,  etc.  One  snould  also  take  into  consideration  that 
j  a  gunshot  wound  in  combat  is  contaminated  with  microorganisms  and 
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subsequent  necrosis  is  their  focus  from  which  the  infectious  process 
often  spreads. 

It  should  be  noted  that  in  practice,  most  often  one  encounters 
breaks  in  the  relatively  small  vessels  or  their  thrombosis  which  never¬ 
theless  involves  necrosis  of  tissue,  primarily  that  which  is  not 
changed  at  all  or  is  damaged  very  little.  This  subsequent  necrosis  is 
complicated  and  increases  as  a  result  of  the  frequent  presence  in 
gunshot  wounds  of  foreign  bodies.  Without  even  talking  about  signifi¬ 
cant  pieces  of  metal  which  themselves  are  capable  of  causing  pressure 
on  and  a  change  in  neighboring  tissues,  without  differentiation  one 
can  point  out  the  smallest  fragment.  The  reaction  of  tissue  to  the 
presence  of  any  type  of  foreign  body  itself  complicates  the  course  of 
the  wound  process  (see  the  section  entitled  "Foreign  Bodies") . 

Thus,  in  a  gunshot  wound  there  is  always  a  significant  quantity 
of  necrotic  tissue  of  varying  structure  remaining  even  with  a  very 
thorough  surgical  treatment;  some  of  these  occur  in  the  wound  as  a 
result  of  processing.  These  same  necrotic  tissues  exist  in  each  oper¬ 
ational  wound  in  spite  of  all  precautions  taken  with  the  tissue  dur¬ 
ing  surgery. 

This  nowhere  nearly  exhaust  the  significance  of  necrosis  in  gun¬ 
shot  wounds.  The  question  of  development  of  necrosis  in  the  wound 
channel  and  its  importance  are  discussed  in  a  number  of  I.  V. 
Davydovskiy ' s  studies . 

The  study  of  the  wound  process  indicates  the  presence  of  necro¬ 
tic  tissue  is  a  necessary  condition  for  healing  of  the  wound.  For  de¬ 
velopment  of  reparation  processes,  the  presence  in  the  wound  of  a  very 
insignificant  quantity  of  necrotic  tissue  is  sufficient;  new  chemical 
compounds  and  substances  which  occur  from  a  breakdown  in  tissue  have 
the  properties  of  catalytic  agents,  enzymes  and  hormones  and  are  ef¬ 
fective  even  in  very  small  quantities.  Local  acidosis  begins  to  de¬ 
velop  in  the  tissues  whose  degree  is  found  in  connection  with  the 
character  of  decay;  with  the  presence  of  suppurative  it  reaches  the 
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highest  degree.  Decomposition  of  the  protein  particles  in  an  acid 
medium  occurs  differently  than  in  an  alkaline  medium  and  therefore  the 
cellular  and  intercellular  exchange  is  changed,  swelling  occurs,  hy¬ 
dration  of  tissue  and  edema.  Within  the  limits  of  the  zones  with  ne¬ 
crosis,  an  exudate  begins  to  form,  ejection  of  mobile  elements  which 
often  also  die  but  partially  go  into  the  building  of  new  tissue. 

In  actual  practice  it  is  very  important  that  the  wound  surface 
is  bounded  by  the  exterior  environment  and  primarily  its  bactericidal 
functions.  Morphologically  at  the  very  beginning  of  the  healing  pro¬ 
cess,  the  tissue  is  covered  with  a  layer  of  fibrin  and  thrombosis  of 
the  lymphatic  vessels  occurs.  However,  this  barrier  is  still  very 
weak  and  the  wound  surface  is  inadequately  protecting  the  deep  tis¬ 
sue  from  the  effect  of  external  factors. 

Later  on  in  the  zone  bounding  the  necrosis,  very  rapidly  there 
occurs  an  expansion  of  the  vessels  connecting  the  fibers  and  an  ac¬ 
cumulation  of  mobile  connecting  elements.  All  of  this  taken  together 
forms  the  so-called  granulation  tissue.  The  details  of  this  construc¬ 
tion  and  course  of  subsequent  development  are  presented  in  the  sec¬ 
tion  entitled  "Pathology  of  Gunshot  Wounds  and  Injury." 

Granulation  is  a  simple  barrier  tissue  which  separates  necrotic 
sections  from  those  capable  of  life.  The  absence  of  lymphatic  vessels 
and  granulation  interferes  with  absorption  and  in  a  way,  isolates  the 
organism  from  foci  of  necrosis;  the  covering  defect  of  the  tissue  of 
the  granulated  surface  in  this  way  should  be  looked  at  as  the  provi¬ 
sional  skin  in  that  it  protects  the  underlying  tissue,  for  example, 
from  infection.  However,  granulation  tissue  is  active  tissue  which 
is  found  in  a  state  of  growth  and  changes  its  structure;  chemically 
it  obviously  is  very  active,  at  least  the  foci  of  necrosis  are  fused 
and  absorbed.  An  acid  reaction  of  the  medium  facilitates  this  con¬ 
siderably.  Granulation  tissue  is  slightly  cut  and  a  breakdown  in  its 
wholeness  results  in  a  well-known  dysfunction  of  its  barrier  functions. 

The  formation  of  granulation  tissue  begins  very  early:  it 
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corresponds  to  the  appearance  of  fibroblast  and  the  first  branches  of 
the  vessels.  The  entire  process  is  developed  more  rapidly  than  the 
viable  tissue  in  the  environs  of  the  wound.  Primary  granulation  ap¬ 
pears  3-4  days  after  the  wound.  With  a  breakdown  in  viability  of  the 
tissue,  the  entirety  of  the  vessels  and  inadequacy  of  blood  supply, 
in  the  presence  of  virulent  infection  and  the  formation  of  active 
toxins,  development  of  granulation  is  slowed  down  sometimes  until  it 
stops  completely.  Also  there  can  occur  excess  blood  loss,  avitamin¬ 
osis,  alimentary  dystrophy,  etc. 

But  in  the  first  place  the  presence  in  the  wounds  of  a  signifi¬ 
cant  quantity  of  necrotic  tissue  which  is  characteristic  for  wounds 
of  gunshot  origin,  primarily  prevents  their  healing.  Therefore,  a 
consideration  of  the  necrotic  sections  is  very  important:  they  can 
be  subjected  to  complete  or  partial  resorption  with  replacement  by 
the  scar  tissue,  encapsulation  or  rejection  outside  of  part  in  a 
fused  form,  part  in  the  form  of  dense  necrotic  mass  -  sequesters. 

The  first  two  possibilities  take  place  primarily  in  aseptic  wounds. 
Rejection  of  the  necrotic  masses  occurs  during  suppurative  inflamma¬ 
tion  almost  always  due  to  microorganisms. 

The  first  possibility,  that  is  full  resorption  of  necrotic  sec¬ 
tions,  is  usually  observed  in  the  operation  wound  healing  by  first  in¬ 
tention;  this  also  occurs  in  gunshot  wounds  surgically  belonging  to 
the  type  of  gunshot  wound  which  does  not  require  surgical  interven¬ 
tion  and  heals  with  conservative  treatment.  Inasmuch  as  this  cate¬ 
gory  of  gunshot  wounds  amounts  to  about  one-third  of  all  wounds,  the 
practical  value  of  resorption  of  necrotic  sections  is  very  high. 

The  second  possibility  is  the  so-called  fusion  of  a  nonviable  sec¬ 
tion  of  tissue  with  full  restructuring  of  it.  In  accordance  with 
this,  sometimes  one  observes  fusion  of  bony  primarily  fully  separ¬ 
ated  sections  of  tissue.  This  same  possibility  is  used  in  surgery 
with  autotransplantation.  Such  a  section  of  tissue  (and  as  well  the 
transplant)  is  subjected  to  intergrowth  of  the  vessels  reorganiza¬ 
tion  and  even  healing  in  this  form.  This  process  is  possible  with 
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gunshot  wounds;  it  is  very  clearly  shown  with  healing  of  bone  frag¬ 
ments  (see  "Osteomyelitis") .  Healing  of  certain  tissues  of  connec¬ 
tive  origin  covered  with  epithelium,  etc.  is  possible.  The  sections 
of  muscle  and  gland  tissue  from  parenchymatous  organs  of  the  central 
nervous  system,  which  are  isolated,  die  and  are  replaced  by  scar 
tissue . 

If  infection  is  involved  in  the  process  of  absorption  or  healing 
of  isolated  tissues,  a  general  suppuration  of  the  wound  occurs  and 
rejection  of  the  necrotic  part  toward  the  outside.  Experience  in  the 
last  years  of  the  war  and  particularly  in  postwar  years  showed  that 
the  number  of  wounds  healing  without  suppuration  undoubtedly  is  in¬ 
creased  with  simultaneous  prophylactic  use  of  antibiotics,  in  parti¬ 
cular,  penicillin.  Therefore  the  possibility  of  healing  and  resorp¬ 
tion  of  necrotic  tissues  is  increased  and  is  observed  more  often. 

The  most  frequent  form  of  removing  necrotic  tissue  from  gunshot 
wounds  is  its  separation  and  removal  along  with  the  pus.  This  process 
will  be  discussed  in  more  detail  in  the  section  entitled  "Pathology 
of  Gunshot  Wounds  and  Injuries." 

Finally,  it  is  also  possible  to  have  encapsulation  of  necrotic 
sections  like  a  type  of  encapsulation  of  foreign  bodies. 

At  the  same  time  with  resorption,  healing  or  encapsulation  and 
rejection  of  the  dead  tissue,  there  occurs  filling  of  the  wound  chan¬ 
nel  or  cavity  of  the  wound  with  granulation  which,  fusing,  as  a  whole 
replaces  all  of  the  dead  tissue  and  thus  eliminates  defects.  This  com¬ 
pletes  a  very  important  stage  in  healing  of  the  wound.  But  granula¬ 
tion  tissue  gradually  loses  its  further  conversion  and  primarily  in 
the  sections  which  were  formed  earliest,  that  is,  those  located  im¬ 
mediately  in  the  remaining  viable  tissue  of  the  wound  surface  and  then 
a  change  spreads  to  granulation  developing  later.  Thanks  to  matura¬ 
tion  of  granulation,  the  final  stage  of  healing  of  the  wound  begins. 
Connective  tissue  scars  are  formed.  All  of  the  tissue  is  wrinkled, 
some  of  the  vessels  are  wasted,  the  number  of  movable  elements  decreases 
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sharply.  All  of  this  results  in  a  decrease  in  the  dimensions  of  the 
wound  as  a  whole. 

It  was  mentioned  above  that  in  wounds  this  process  occurs  non- 
uniformly.  At  the  same  time  that  the  cavity  of  the  wound  is  still 
filled  with  fresh  granulation,  old  granulation  along  the  edge  of  the 
wound  already  loses  its  wrinkles  and  decreases  the  dimensions  of  the 
wounds  including  the  cavity,  thus  accelerating  the  time  period  for 
healing . 

As  the  cavity  of  the  wound  fills  with  granulation,  along  with 
maturation,  in  the  areas  of  contact  with  the  skin,  epithelialization 
occurs;  the  epithelium  grows  by  plates  made  up  of  cutaneous  epithelia 
surrounding  the  wound.  The  epithelium  located  on  the  surface  kera¬ 
tinizes  and  then  in  exterior  appearance  the  wound  is  healed.  How¬ 
ever,  the  process  of  transformation  of  this  new  tissue  at  the  moment 
of  replacing  the  defect  is  not  completed.  It  continues  very  slowly 
and  is  ended  only  when  all  of  the  tissue  formed  in  the  area  of  the 
defect  acquires  a  correct  structure.  If  such  tissue  as  bony  tissue 
is  involved  in  the  wound,  then  weeks  or  months  are  required  so  that 
the  new  bone  tissue  will  be  complete  both  morphologically  and 
functionally. 

In  any  tissues  and  organs  where  a  defect  has  formed  or  even  when 
a  simple  breakdown  in  its  entirety  such  as  a  wound  has  occurred,  this 
prevents  the  process  of  the  healing  of  the  wound  and  ends  with  the 
formation  of  a  scar.  Regenerative  capabilities  of  tissue  in  the  hu¬ 
man  organism  are  limited.  Full  recovery  is  possible  only  for  the  most 
superficial  wounds  or  surface  damage  to  the  skin  caused  by  high  temper¬ 
ature  of  the  effect  of  cold  (burns  and  second  degree  frostbite)  al¬ 
though  over  a  significant  time  period.  With  deeper  damage,  scars 
form.  The  development  of  scar  tissue  in  the  wound  area  in  a  number 
of  cases  is  the  cause  of  incomplete  recovery  of  functions  and  some¬ 
times  complete  separation  of  it. 

In  the  damaged  section  after  healing  of  the  wound,  besides  the 
scar  tissue,  there  are  new  formations  of  vessels,  nerve  fiber  and 
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their  endings  and  also  covered  partly  glandular  epithelium.  The  pos- 
lbility  of  metaplasia  of  fibrous  connective  tissue  in  the  bone  and 
cartilage  is  very  important.  The  tissue  of  the  parenchymatous  organs, 
the  muscle  tissue,  is  not  devoid  of  regenerative  capability  but  in 
humans  regeneration  of  these  tissue  does  not  have  practical  importance. 
The  tissue  of  the  central  nervous  system  in  general  does  not  regenerate. 

In  summary,  in  spite  of  the  fact  that  as  the  result  of  regenera¬ 
tion  of  connective  tissue,  the  wound  defect  is  filled  and  forms  only 
tissue  important  for  the  bone  and  cartilage  support,  the  function  of 
the  damaged  section  after  healing  of  the  wound  breaks  down  to  various 
degrees.  For  certain  locations  in  many  parts  of  the  body  with  compa- 
tively  small  scars,  work  capability  and  combat  capability  are  not 
disrupted.  It  is  known  that  the  scars  in  the  lung  and  liver  and  even 
in  the  heart  and  other  organs  cannot  noticeably  be  reflected  in  their 
functions . 

Thus  the  outcome  of  healing  gunshot  wounds  results  in  a  high  per¬ 
centage  of  return  of  the  wounded  to  combat.  However,  the  presence  of 
scars  in  locations  of  highly  organized  and  functionally  important  tis¬ 
sue  in  certain  cases  causes  invalidism:  such  scars  as  in  the  brain 
tissue,  the  optical  nerve,  etc. 

Often  in  scars  of  healed  wounds  are  different  foreign  bodies  such 
as  parts  of  clothing,  etc.  which  are  encapsulated.  Often  in  the  wounds, 
microorganisms  and  their  spores  are  retained.  Thus,  the  scars  can  be 
the  foci  of  latent  infection  during  very  long  time  periods.  But  in¬ 
dependently  of  the  presence  of  foreign  bodies  in  scars,  pathogenic 
microorganisms  are  often  observed. 

The  details  of  the  wound  process  are  presented  in  the  section  en¬ 
titled  "Pathology  of  Gunshot  Wounds  and  Injuries."  A  significant  role 
is  played  by  localization  of  wounds  and  their  intrinsic  characteristics. 

One  should  emphasize  the  importance  for  healing  of  wounds  of  the 
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aftereffects  of  excess  bleeding,  breakdown  in  general  nutrition,  etc. 
When  studying  the  clinical  aspects  of  gunshot  wounds,  their  connection 
with  the  entire  organism  becomes  even  more  obvious.  However,  it  is 
necessary  to  take  into  consideration  one  more  factor  noted  above  which, 
due  to  its  special  importance,  must  be  considered  separately  -  microbe 
contamination  of  gunshot  wounds  in  combat. 

Flora  of  Wounds 

The  flora  of  gunshot  wounds  was  subjected  to  a  thorough  study 
during  the  first  World  War.  A  significant  number  of  fragmentation 
artillery  wounds  even  then  caused  a  large  number  of  severe  infectious 
complications.  Prevention  and  treatment  of  these  complications  had 
little  effect  as  a  result  of  which  a  detailed  study  was  made  of  these 
complications  and  in  passing  the  flora  of  gunshot  wounds.  Wound  com¬ 
plications  which  have  developed  as  the  result  of  anaerobic  infection 
were  accompanied  by  high  mortality  rates  and  therefore  they  were  sub¬ 
jected  primarily  to  bacteriological  study. 

In  the  period  from  the  first  World  War  to  World  War  II,  both 
microbiology  and  immunology  noticeably  progressed.  The  effect  on  the 
development  of  the  military  field  surgery  also  showed  that  the  study 
of  wound  infections  had  occurred  on  traumatized  material  in  the  in¬ 
terwar  period.  The  military  conflict  at  Khalkhin-Gol  especially  dur¬ 
ing  the  war  with  the  Byelofinns  in  1939-1940  forced  us  to  sharply  dif¬ 
ferentiate  between  wounds  in  peacetime  and  gunshot  military  wounds.  A 
large  amount  of  scientific  research  work  conducted  during  World  War 
II  led  to  the  modern  understanding  of  the  importance  of  flora  in 
wounds  and  the  infection  in  wounds  in  wartime. 

Before  the  Russo-Japanese  War  of  1904-1905,  mainly  on  the  basis 
of  Bergman's  judgment,  bullet  wounds  were  considered  practically  un¬ 
infected.  However,  even  in  the  Russo-Japanese  War,  studies  of  wounds 
showed  their  bacterial  contamination.  This  was  finally  confirmed  in 
material  from  World  War  I.  A.  A.  Opokin  wrote  that  some  of. the  authors 
who  had  studied  the  flora  of  wounds  had  taken  on  the  burdensome  pro¬ 
blem  of  studying  the  numerous  microbe  flora  which  they  encountered. 
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Finally,  it  was  pointed  out  that  the  presence  of  microbe  flora  in 
wounds  which  have  just  occurred  is  technically  much  more  difficult 
than  in  wounds  which  have  occurred  a  few  hours  or  particularly  a  few 
days  ago:  in  the  first  case  it  is  necessary  to  determine  the  primary  mi¬ 
crobe  contamination  and  in  the  second  to  discover  microbes  which  have 
already  multiplied. 

A.  D.  Pavlovskiy  and  N.  I.  Kochetov  in  World  War  I  conducted 
systematic  observations  of  the  flora  of  wounds  in  different  periods 
of  their  healing  and  determined  essentially  all  types  of  suppurative 
microbes,  a  number  of  putrid  microbes  and  anaerobes  and  also  a  large 
number  of  saprophytes.  Then,  in  the  West  it  was  established  that 
wounds,  in  spite  of  the  presence  of  pathogenic  microbe  flora  in  them 
can  heal  without  clinical  signs  of  infection,  even  in  cases  where  Cl . 
perfrigens  or  tetanus  bacilli  are  found. 

Particular  attention  was  attracted  during  the  war  to  anaerobic  in¬ 
fection  which  was  almost  forgotten  in  peacetime;  this  produced  a  high 
mortality  rate.  Microbiology  of  this  wound  complication  was  mainly 
studied  by  Seguin  and  M.  V.  Veynberg,  our  compatriots,  who  worked 
along  with  I.  I.  Mechnikov  in  the  Pasteur  Institute  in  Paris.  All  four 
classical  anaerobic  infection  pathogens  were  isolated;  their  micro¬ 
biology  was  studied  and  a  specific  antitoxin  serum  was  developed;  al¬ 
though  the  leading  role  in  the  development  of  this  infection  was  due 
to  Cl.  perfrigens,  however,  the  great  significance  of  polymicrobe  as¬ 
sociation  was  established,  in  particular,  the  role  of  putrefactive 
microbes  which  increased  the  severity  of  infection  with  their  de¬ 
velopment  in  the  wound. 

The  sources  of  contamination  of  wounds  were  considered  both  for 
gunshot  shells  and  for  the  underclothing  and  equipment  of  its  soldiers. 

N.  K.  Rozenberg  isolated  pathogens  of  anaerobic  infection  from  lubri¬ 
cant  materials  used  for  firearms  and  also  their  projectiles.  More¬ 
over,  a  possibility  of  infection  getting  into  the  wound  from  the  areas 
of  skin  surrounding  it  was  proven. 
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After  the  first  World  War,  a  view  was  established  that  gunshot 
wounds  are  not  only  bacterially  contaminated  but  also  infected.  Es¬ 
sentially  most  authors  did  not  look  at  the  difference  between  these 
two  concepts.  Conditions  created  by  trauma  in  wounds  were  little  con¬ 
sidered,  if  you  please,  only  in  relation  to  anaerobic  infection  (see 
Anaerobic  Infection"). 

In  the  postwar  years  a  large  number  of  studies  were  made  by  bac¬ 
teriologists  and  surgeons  on  the  questions  of  the  flora  of  wounds  and 
its  significance.  The  plague  of  the  first  World  War  was  anaerobic  in¬ 
fection,  naturally,  bringing  it  to  the  center  of  attention.  Soon  it 
was  established  that  pathogens  of  gaseous  anaerobic  infection  are  often 
detected  in  the  wounds  in  peacetime.  The  microbes  get  onto  the  skin 
of  humans  from  the  soil  and  particularly,  Cl.  perfrigens  is  detected. 

V.  A.  Krestovnikov  and  a  number  of  other  authors  devoted  their  re¬ 
search  to  anaerobic  infection,  its  prophylaxis  and  serum  therapy.  The 
presence  of  anaerobes  in  a  fresh  wound  without  indication  of  infec¬ 
tion  and  also  their  remaining  in  a  latent  state  over  a  long  period  of 
time  are  confirmed  by  a  number  of  clinical  observations  (V.  A.  Oppel ' , 
S.  S.  Girgolav,  and  I.  I.  Grekov). 

The  significance  of  the  character  of  the  wound  for  development  of 
infection  caused  by  flora  which  contaminate  the  wound  was  the  primary 
subject  during  anaerobic  infection.  Observations  indicated  that  wounds 
of  the  lower  extremity  are  affected  most  often  with  this  type  of  in¬ 
fection,  particularly  wounds  with  a  multiplicity  of  large  masses  of 
muscle  tissue. 

The  study  of  polymicrobe  contamination  of  a  wound  led  to  the 
study  of  the  effect  of  microbe  associations  on  the  development  of  in¬ 
fections  (the  works  of  N.  K.  Glotova,  A.  M.  Ostrovskaya  and  T.  T. 
Pozyva,  A.  I.  El'yashev  and  A.  A.  Sinitskiy) . 

In  the  microbiological  laboratory  of  the  Central  State  Trauma¬ 
tology  Institute  of  T.  A.  Kolpakova  systematic  studies  were  made  of 
microflora  of  all  random  fresh  wounds  in  wounded  persons  delivered 
by  emergency  first  aid  transport.  In  almost  all  of  the  wounds  one 
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detected  microflora  including  pathogens  often  found  and  Cl.  per- 
f ringens .  Surgical  treatment  of  wounds  resulted  in  a  decrease  in  the 
microflora  but  later  on  the  wound  was  not  often  free  of  them. 

As  a  result  of  the  work  done  it  was  established  that  in  203 
wounds  contaminated  with  a  pathogenic  microflora,  suppurative  after 
treatment  occurred  in  11  wounds  (5.0%).  The  protected  wounds  in 
almost  90.0%  of  the  cases  healed  without  any  infectious  complications. 

Similar  data  were  presented  in  foreign  literature.  The  develop¬ 
ment  of  the  study  of  microbe  contamination  of  wounds  resulted  in  the 
fact  that  surgeons  in  all  countries  had  to  take  microflora  in  the  pri¬ 
mary  wound  into  consideration  for  any  sugical  treatment.  Beler,  one 
of  the  outstanding  western  European  traumatologists  stated  in  the  press 
that  it  was  even  possible  that  surgical  treatment  of  a  wound  makes  the 
injection  of  antitetanus  serum  unnecessary. 

At  this  time  military  encounters  on  Lake  Khasan,  on  the  Khalkhin- 
Gol  river  and  war  with  the  Byelof inns  took  place. 

Military  actions  on  Lake  Khasan  continued  for  several  days  and 
were  confined  to  a  relatively  small  region;  therefore,  as  a  result  of 
surgical  experience  in  these  battles,  one  could  judge  only  the  char¬ 
acter  of  gunshot  wounds;  the  effect  of  the  same  military  circumstances 
on  conditions  of  surgical  operation  remain  far  from  clear.  Events  at 
Khalkin-Gole  made  it  possible  to  draw  two  main  conclusions: 

1)  gunshot  wounds  in  their  structural  properties  differ  sharply 
from  peacetime  wounds; 

2)  surgical  treatment  in  this  form  and  volume  which  was  used 
for  wounds  in  peacetime  is  unsuitable  for  gunshot  wounds  both  as  a 
result  of  their  special  features  and  due  to  combat  conditions. 

From  here  it  follows  that  the  flora  in  wounds  themselves  do  not  cause 
infection  but  are  only  a  component  of  it. 


Both  these  hypotheses  not  only  were  confirmed  during  battle 


with  the  3yelofinns  in  1939-1940  but  also  were  developed  further.  Time 
does  not  make  it  possible  to  use  completely  all  of  the  material  of  this 
war.  The  time  periods  established  by  Fridrikh  for  expansion  and  de¬ 
velopment  of  infection,  that  is,  6-12  hours,  were  limited  by  the  ac¬ 
tions  of  the  surgeons.  The  study  of  flora  in  wounds  was  affected  by 
the  opinions  at  the  end  of  the  first  World  War. 

From  the  beginning  of  World  War  II,  the  study  of  flora  in  wounds, 
particularly  in  connection  with  the  development  of  infection,  continued 
very  intensively;  however,  the  conditions  for  this  were  extremely  un¬ 
favorable.  For  research  work  by  microbiologists,  laboratory  conditions 
were  necessary  and  for  surgeons,  prolonged  clinical  observations.  Both 
of  these  were  involved  in  the  first  months  of  the  war  with  many  com¬ 
plications.  It  was  just  at  this  time  when  the  front  was  stabilized 
that  these  works  became  adequately  broad  and  lasted  until  the  end  of 
the  war  and  then  into  the  postwar  period.  Therefore,  it  is  natural 
that  at  the  beginning,  the  very  intense  research  work  on  the  question 
of  flora  in  wounds  was  carried  out  in  Leningrad  where  from  September 
1941  for  a  period  of  1900  days,  the  wounded  both  in  the  early  time 
period  and  to  a  much  greater  degree  in  the  later  time  period,  after 
being  wounded  were  concentrated. 

Conditions  similar  to  those  in  Leningrad  were  created  in  Moscow 
in  October  1941  and  lasted  for  about  three  months.  However,  a  sig¬ 
nificant  part  of  the  special  institutions  was  cut  back  and  at  the  be¬ 
ginning  of  the  recovery  of  their  activity,  the  front  had  shifted  far 
to  the  west;  evacuation  of  wounded  from  Moscow  in  the  period  from  Octo¬ 
ber  1941  to  January  1942  was  uninterrupted.  This  explains  the  fact 
that  basically  observations  made  in  Leningrad  on  characteristics  of 
microflora  in  wounds  are  used. 

T.  A.  Kolpakova,  on  the  basis  of  these  works,  concluded  that: 
flora  in  gunshot  wounds  is  polymicrobic  and  very  changeable;  the  re¬ 
sults  of  research  depend  on  the  time  periods  of  the  study,  how  long 
ago  the  wound  occurred,  the  type  of  tissue  damaged,  location  of  the 
wound  and  on  the  general  state  of  the  organism. 
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A  large  number  of  works  on  the  effect  of  flora  on  the  clinical 
course  and  on  treatment  measures  was  devoted  to  the  study  of  flora  in 
infectious  wounds  (Ya.  M.  Krinitskiy,  M.  N.  Vorob'eva,  R.  M.  Shapiro, 

T.  L.  Simakova,  V.  I,  Kolesov  et  al.)  at  different  stages  of  the  eva¬ 
cuation.  All  of  the  scientists  confirm  the  polymicrobe  character  and 
changeability  of  the  flora.  Among  these  studies  it  is  necessary  to 
note  the  works  of  N.  I.  Grashchenkova  and  G.  P.  Sakharova  and  their 
coworkers,  based  on  the  study  of  fresh  wounds  and  on  observations  of 
wounded  persons  evacuated  to  Moscow.  These  authors  established  the 
polymicrobe  contamination  of  wounds  of  the  brain,  separated  the  patho¬ 
gens  of  anaerobic  infection  from  them  and,  moreover,  the  varying  course 
of  this  infection  in  the  brain;  they  noted  the  "symptomless  course 
with  favorable  outcome,"  that  is,  essentially  no  infectious  complica¬ 
tions  of  wounds  and  its  microbe  contamination.  The  authors  call  the 
latter  the  latent  form  of  wound  infection.  One  must  assume  that  the 
"latency"  is  equivalent  to  an  absence  of  suitable  conditions  for  the 
development  o'f  microbes .  From  this  same  point  of  view  the  work  of  T. 

L.  Simakova  is  extremely  interesting;  it  involves  the  study  of  micro¬ 
flora  gunshot  wounds  in  different  joints  and  established  the  predomin¬ 
ance  of  aerobic  groups  in  them;  it  is  particularly  interesting  that 
each  joint  has  a  characteristic  association  of  aerobic  microbes.  It 
is  difficult  to  present  perfect  evidence  of  the  fact  that  microbe  con¬ 
tamination  is  due  to  infection  only  in  the  presence  of  suitable  condi¬ 
tions  which  include  the  importance  of  the  structure  of  the  tissue  con¬ 
taminated  even  if  temporarily  (and  finally,  incorrectly)  the  opinion 
is  put  forward  that  these  tissues  are  damaged  moreover  differently  in 
different  cases. 

S.  S.  Rechmenskiy  considered  that  two  types  of  contamination 
of  wounds  with  microbes  exist:  the  primary  at  the  moment  of  the 
wound  and  subsequent  during  the  patient's  stay  in  a  treatment  insti¬ 
tution.  This  leads  us  to  the  Nikol'  system  which  considers  that 
microflora  in  wounds  consists  of  three  groups: 

1)  saprophyte  (from  the  soil) ; 

2)  conventionally  pathogenic  microbes  of  the  skin  and  mucous 
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membranes  of  the  wounded  person  and 

3)  extremely  virulent  suppurative  microbes  of  the  hemolytic  strep¬ 
tococci  group.  In  95.0%  of  fresh  wounds  one  can  find  microbes  of  the 
first  group  and  in  65.0%  microbes  of  the  second  group;  only  in  13.4% 
can  one  find  microbes  of  the  third  group.  During  hospital  studies  the 
third  group  is  predominant. 

Thus,  if  one  agrees  with  the  conclusions  of  these  authors,  both 
our  own  Soviet  authors  and  foreign  authors,  then  we  are  not  far  from 
the  pyrogenic  times  where  hospitals  are  considered  the  location  where 
contamination  of  wounds  occurs.  Undoubtedly  this  is  untrue.  We  know 
that  multiple  studies  in  hospitals  and  clinics  actually  indicate  a 
high  microcontamination  of  incoming  objects  and  other  objects  of  cus¬ 
tomary  hospital  use  which  are  not  suitable  however  in  contact  with 
surface  wounds;  the  fact  of  this  contamination  is'  generally  known  and 
with  correct  organization  of  the  work,  a  number  of  measures  are  taken 
which  paralyze  its  effect.  Intrahospital  contamination  of  wounds,  of 
course,  is  possible  but  the  course  of  the  wounds  in  the  treament  in¬ 
stitutions  both  in  peacetime  and  in  wartime,  does  not  give  us  the 
basis  for  considering  it  to  be  widely  distributed.  This  can  be  ex¬ 
plained  simply.  To  conduct  a  single  microbiological  study  of  a  wound, 
that  is,  to  obtain  the  appropriate  wound  material,  is  technically 
simple  and  largely  falls  to  the  microbiologist.  Another  job  is  to 
subject  the  wound  to  a  systematic  bacteriological  study.  Once  again 
from  the  wounds  with  a  favorable  course,  it  is  impossibe  to  get  ade¬ 
quate  material  for  the  study,  not  even  mentioning  the  fact  that  pieces 
of  tissue  from  this  wound  cannot  be  taken  and  in  a  smear,  there  is 
not  adequate  flora  from  the  wound,  etc. 

During  studies  of  infected  wounds  themselves,  one  obtains  mate¬ 
rial  easily  and  therefore  these  wounds  are  taken  by  most  microbiolo¬ 
gists  as  the  research  object.  In  any  case,  for  the  conclusions  drawn 
above  as  to  the  importance  of  intrahospital  infection,  it  is  neces¬ 
sary  to  have  more  proof. 

More  correct  information  on  the  development  of  bacterial  flora 
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can  be  obtained  by  systematic  study  of  the  effect  of  the  condition  of 
the  wounds  on  the  microflora. 

In  relation  to  this,  there  is  definite  interest  in  the  work  of 
T.  L.  Simakova  who,  using  a  microbiological  laboratory  of  the  Insti¬ 
tute  of  Experimental  Medicine,  conducted  a  systematic  study  of  the 
flora  in  wounds  in  one  of  the  evacuation  hospitals  in  Leningrad.  For 
the  entire  war,  observations  were  made  of  11,826  patients  and  the  num¬ 
ber  of  studies  reached  13,457. 

The  data  presented  have  a  fairly  relative  significance.  The  work 
was  done  basically  in  wounds  in  the  extremities  where  primarily  the 
large  joints  were  the  damaged  objects.  There  were  no  minor  wounds 
among  them  because,  as  is  known,  they  were  concentrated  in  hospitals 
for  those  with  minor  wounds. 

During  observations  of  262  patients  wounded  in  the  lower  extremi¬ 
ties,  123  times  Cl,  perfrigens  was  observed:  clinically  infection  de¬ 
veloped  in  33  persons.  In  77  Cl.  perfrigens  was  detected  along  with 
pathogenic  anaerobes  and  in  43  persons  a  clinical  picture  of  infec¬ 
tion  occurred.  Finally,  in  62  wounded  patients  simultaneously  with 
Cl.  perfrigens,  also  Cl.  oedematiens  was  apparent;  of  the  number  of 
those  wounded,  59  were  ill  and  only  3  showed  clinically  established 
complications.  In  all,  thus,  in  2  62  wounded with  severe  fragmentation 
wounds  of  the  lower  extremities,  mainly  of  the  femur  and  crus,  the 
clinical  picture  of  gaseous  infection  developed  in  135.  Here,  pur¬ 
posely  these  numbers  are  not  presented  in  percentages  because  thev 
cannot  be  used  for  comparison  due  to  the  fact  that  these  comprised 
basically  severe  wounds  with  a  view  toward  anaerobic  infection. 

These  numbers  are  evidence  only  of  a  single  relationship:  when  there 
is  anaerobic  flora,  innoculation  of  severe  fragmentation  wounds  of 
the  lower  extremities,  only  in  half  of  the  wounds  did  a  clinical  pic-1 
ture  of  anaerobic  infection  develop. 

We  see  this  relationship  in  the  material  by  this  same  author: 
in  91  wounds,  anaerobic  flora  was  detected  in  the  first  week  after 
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the  wound  occurred;  clinically  illness  was  apparent  in  66;  out  of  45 
patients  in  which  these  microorganisms  were  detected,  only  in  the  sec¬ 
ond  week  after  the  wound  occurred,  15  were  sick,  that  is,  illness  was 
observed  2  times  less  frequently.  This  corresponds  fully  with  the 
fact  that  of  the  old  wounds,  particularly  with  damage  to  the  bone, 
very  often  anaerobes  were  inoculated  with  the  complete  absence  of 
clinical  signs  of  anaerobic  infection. 

Anaerobic  flora  were  detected  by  T.  L.  Simakova  primarily  in 
wounds  of  the  lower  extremities  and  in  wounds  with  damage  to  the  bone 
(Fig .  39 )  . 
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Fig.  39.  Frequency  of  density 
of  anaerobic  flora  in  wounds. 
Key:  (a)  Lower  extremities; 

(b)  Upper  extremities;  (c) 
Wounds  of  soft  tissue;  (d) 
Wounds  with  breakdown  of  the 
entirety  of  the  bone. 


It  is  interesting  that  in  all  of  T.  L.  Simakova 's  great  quantity 
of  material.  Cl.  histolyticus  was  detected  only  4  times. 

The  very  significant  difference  in  quantitative  relationship  of 
the  anaerobic  flora  is  obtained  when  comparing  fragmentation  and  bul¬ 
let  wounds  (Fig.  40) . 


Thus,  when  studying  material  from  the  same  hospital,  fragmenta¬ 
tion  wounds  were  much  more  often  contaminated  with  anaerobes  than 
were  bullet  wounds.  As  one  should  expect,  most  often  anaerobic 
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Fig.  40.  Frequency  of  the  density  of  anaerobic 
flora  in  wounds  depending  on  the  type  and  char¬ 
acter  of  the  wound. 

Key:  (a)  Wounds  of  the  soft  tissues;  (b)  Wounds 

with  a  breakdown  in  entirety  of  the  bone;  (c) 
Wounds  of  the' lower  extremities;  (d)  Wounds  of 
the  upper  extremities;  (e)  Bullet  wounds;  (f) 
Fragmentation  wounds. 


flora  were  detected  during  framentation  wounds  of  the  lower  extremi¬ 
ties  with  damage  to  the  bone. 


Anaerobic  flora  with  complications  of  the  wounds  is  particularly 
important  but  this  does  not  decrease  the  significance  of  other  types 
of  microorganisms.  In  particular,  in  a  gunshot  wound  with  an  excess 
of  necrotic  masses  of  putrid  flora  in  them,  there  is  another  patho¬ 
genic  microbe  involved  which  causes  a  decay  of  necrotic  masses  and, 
undoubtedly,  affects  the  course  of  healing  of  the  wound.  It  is  very 
difficult  to  clinically  determine  the  putrid  infection  in  combat  condi¬ 
tions;  usually  in  the  history  of  disease  one  finds  indications  as  to 
the  character  of  infection  only  during  microbiological  studies  which, 
of  course,  could  not  be  established  on  a  mass  scale.  Besides  the 
sporogenic  and  asporogenic  microorganisms,  this  type  of  microbe  in¬ 
cludes  B.  coli  because  the  capability  of  proteolysis  is  inherent  to 
it.  Unfortunately,  to  find  comparative  data  as  to  putrid  microbes 
and  B.  coli  cannot  be  successfully  done.  In  the  work  of  T.  L.  Sima-- 
kova,  such  data  also  are  not  indicated  but  then  in  her  doctoral  dis¬ 
sertation  (1948) ,  she  presents  the  following  comparisons  (Fig.  41)  . 
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Fig.  41.  Frequency  of  density  in  wounds  with 
pathogenic  flora  depending  on  the  type  and 
character  of  the  wound. 

Key:  (a)  Wounds  of  the  soft  tissue;  (b)  Wounds 

with  destruction  of  the  entirety  of  the  bone; 

(c)  Wounds  of  the  lower  extremities;  (d)  Wounds 
of  the  upper  extremities;  (e)  Bullet  wounds; 

(f)  Fragmentation  wounds. 

Comparing  Figs .  40  and  41,  one  can  prove  that  the  principle  char¬ 
acteristic  for  pathogenic  anaerobes  remains  in  force  and  for  apatho- 
genic,  that  is,  the  microflora  finds  the  best  conditions  for  its  de¬ 
velopment  in  fragmentation  wounds. 

From  Fig.  42  it  is  apparent  that  independent  of  localization  of 
wounds  and  the  type  of  the  wounding  weapon,  the  primary  position  in 
the  bacterial  landscape  is  occupied  by  putrid  spore  bacteria  followed 
by  pathogenic  anaerobes  and  finally  by  apathogenic  anaerobes. 

As  Fig.  43  shows,  the  density  of  putrid  spore  bacteria  in  wounds 
is  extremely  high;  moreover,  here  one  can  truthfully  say  that  for  all 
four  groups  of  microorganisms  presented,  there  is  a  common  principle: 
the  character  of  damage  to  the  tissue,  the  presence  of  necrosis  in 
the  wound  are  the  basic  conditions  which  determine  the  population 
density  in  the  wound. 

A  strict  parallelism  exists  between  the  magnitude  of  tissue  de¬ 
stroyed  and  the  degree  of  the  population  density  of  pathogenic  and 
apathogenic  microorganisms. 

In  order  to  obtain  a  full  understanding  of  the  wound  flora,  it 
is  necessary  to  analyze  the  suppurative  flora. 
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Fig.  42.  Frequency  of  density  of  wounds  of  the  lower 
extremities  of  different  groups  of  microorganisms. 
Key:  (a)  Bullet;  (b)  Fragmentation;  (c)  Wounds  of 

the  soft  tissue;  (d)  Wounds  with  a  breakdown  in  en¬ 
tirety  of  the  bone;  (e)  Putrid  spore  bacteria;  (f) 
pathogenic  anaerobes;  (g)  Apathogenic  anaerobes. 
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Fig.  43.  Contamination  of  wounds  of  the  lower  ex¬ 
tremities  with  suppurative  flora. 

Key:  (a)  Wounds  of  soft  tissue;  (b)  Wounds  with 

breakdown  in  the  entirety  of  the  bone;  (c)  Bullet 
wounds;  (d)  Fragmentation  wounds. 


Figs.  43  and  44  confirm  the  basic  position:  flora  of  fragmenta¬ 
tion  wounds  is  more  abundant  than  that  of  bullet  wounds.  This  dif¬ 
ference  is  less  clear  for  suppurative  microbes. 


127 


27  0 


13.7 

FK 

i  ^ 


7*. 9 

F 

'f 

W//. 


27.7 


7fc.9 
72  0  T’S 
f  1  or 

v:l 


r  i 

f  ; 

:  i 

L  f 

Mi 

Ml 

k  i" 
;•  /I 
!  ; 


2.5 


5.0 


St.  mem* 

I>  t  iCu> 

(a 


St.  4nhae‘.no- 

tyl'iUS 


Stapb 

aureus 


bupn 

aibus 


31.8  31.1 


14  0  V 

.  j  •  i*j; 

IFH  c 

m 

2.7  2.7 

_ _ _  m  mm. 

St.  haemo-  St.  anharmu-  St.ipii. 
ijriicus  lytuus  aurfut 


PaHCHMfl  MflrKMX  TKJMfA 

flyAciue  paneHMA 


(b)  PaweMHA  c  NApvujeHMeM  umoctm 

(d)0  OckOAUMHUC  pAHCHMN 


Korrrft 


Fig.  44.  Contamination  of  wounds  of  the  upper  ex¬ 
tremities  with  suppurative  flora. 

Key:  (a)  Wounds  of  the  soft  tissue;  (b)  Wounds  with 
breakdown  in  entirety  of  the  bone;  (c)  Bullet  wounds ; 
(d)  Fragmentation  wounds. 


A  predominance  of  white  staphylococcus  is  observed.  If  one  com¬ 
pares  all  types  of  flora  for  fragmentation  or  bullet  wounds,  then  it 
is  possible  to  note  a  certain  principle  in  relation  to  aerobic  and 
anaerobic  flora. 


As  is  apparent,  the  suppurative  microbes  and  anaerobes  have  a 
sort  of  inverse  relationship,  that  is,  certain  wounds  contain  a  pre¬ 
dominance  of  anaerobes  and  others  of  aerobes;  consequently,  the  con¬ 
ditions  existing  in  the  wound  affect  the  type  of  microbes  (Fig.  45) . 

The  data  of  T .  L.  Simakova  on  contamination  of  wounds  with 
microbes  during  a  year  give  a  definite  principle  taking  into  consider¬ 
ation  the  conditions  of  Leningrad.  Similar  data  applying  to  the 
swamps  of  Byelorussia,  the  steppes  of  the  Volga  region  of  Pomerania 
can  be  sharply  differentiated  from  the  Leningrad,  and  from  eacl  'ther. 

In  parallel  to  this  data  one  can  present  curves  with  are  the  re¬ 
sult  of  processing  the  charts  of  deep  characteristics:  if  one  as¬ 
sumes  a  number  of  bullet  wounds  healing  without  complications  as 
100,  then  the  number  of  fragmentation  wounds  is  92.8.  if  the  num¬ 
ber  of  complications  of  bullet  wounds  with  suppurative  infection 
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Fig.  45.  Relationship  between  the  contamination 
with  aerobic  and  anaerobic  microorganisms. 

Key:  (a)  Wounds  of  the  soft  tissue;  (b)  Wounds  with 

a  breakdown  in  entirety  of  the  bone;  (c)  Wounds  of 
the  lower  extremities;  (d)  Wounds  of  the  upper  ex¬ 
tremities;  (e)  Suppurative  microflora;  (f)  Hemolytic 
streptococci;  (g)  Anaerobic  microflora. 

which  required  additional  operative  intervention  is  taken  as  one, 
then  the  number  of  complications  during  fragmentation  wounds  would 
be  designated  as  1.5.  The  ratio  of  bullet  wounds  complicated  by 
anaerobic  infection  including  complications  during  fragmentation 
wounds,  equals  1:1.6;  the  number  of  complications  of  total  infec¬ 
tion  (sepsis)  with  fragmentation  wounds  is  0.2%  greater  than  with 
bullet  wounds. 


All  these  data  and  also  the  study  of  a  large  number  of  histor¬ 
ies  of  patients  makes  it  possible  to  formulate  basic  opinions  con¬ 
firmed  or  established  from  the  factual  material  of  World  War  II. 

Contamination  with  microflora  occurs  primarily  in  the  direct 
neighborhood  of  the  wound  both  at  the  moment  the  wound  occurs  and 
at  any  subsequent  moment  in  the  future  up  to  the  primary  surgical 
treatment  or  up  to  correctly  completed  cleansing  of  the  wound.  It 
is  very  difficult  to  differentiate  contamination  of  wounds  which 
occurs  at  the  moment  of  the  wounding  from  the  application  of  micro¬ 
flora  along  with  the  shell  and  particles  of  underclothing  and  outer 
wear  of  the  person  wounded,  contaminated  from  the  soil  or  wounds 
which,  after  the  event,  have  been  contaminated  by  the  earth  and 
wounded  surfaces  which  come  in  contact  with  the  soil. 
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Even  correct  application  of  bandages  during  first  aid  does  not 
guarantee  protection  from  contamination  by  flora  from  the  skin  sur¬ 
rounding  the  wound.  Bandaging  prevents  deep  contamination  and  con¬ 
siderably  decreases  it  but  in  spite  of  its  great  advantage,  there  is 
no  complete  guarantee  that  microbes  will  not  be  able  to  penetrate. 

In  combat  conditions  there  are  too  many  possibilities  for  subsequent 
contamination  of  wounds  in  the  first  minutes  and  hours  after  the 
wound  occurs.  Here  primary  inoculation  of  the  wound  occurs  inde¬ 
pendently  of  whether  or  not  microbes  get  into  the  wound  at  the  time 
or  a  few  minutes  later.  Finally,  after  the  wound  occurs,  the  mi¬ 
crobes  often  get  into  it  from  the  surface  sections  of  the  wound. 
Microbiological  studies  of  different  sections  of  fresh  wound  indi¬ 
cated  that  the  most  contaminated  area  is  the  edge  of  the  wound 
bounded  bv  the  skin.  It  is  understood  that  with  all  other  condi¬ 
tions  being  equal,  the  larger  the  area  of  the  wound  surface,  the 
more  easily  it  becomes  contaminated.  Contamination  always  is  poly¬ 
microbic  -  that  is,  pathogenic  microbes  and  saprophytes  exist  in  it. 
Thus,  the  polymicrobe  microflora  of  the  surface  have  the  greatest  im¬ 
portance  in  contamination  of  the  wound.  Under  these  conditions  it 
is  natural  that  localization  of  the  wound  requires  considerable  im¬ 
portance:  when  the  wound  is  in  the  mouth  or  upper  respiratory  tracts, 
their  flora  are  a  primary  source  of  contamination;  with  wounds  in  the 
vicinity  of  the  posterior  passages,  there  are  the  appropriate  flora; 
the  same  is  true  for  all  other  locations.  It  goes  without  saying 
that  ordinary  everday  cleanliness  of  the  body  and  clothing  plays  a 
very  definite  role  although  it  does  not  coincide  with  bacteriologi¬ 
cal  cleaniness;  for  example,  the  hards  of  metal  workers  can  appear 
dirty  but  according  to  peacetime  data,  the  pathogenic  flora  on  them  are 
lower,  for  example,  than  on  the  hands  of  a  person  working  in  wood 
finishing  industries.  Such  differences  are  observed  in  soldiers  of 
different  ranks. 

Contamination  of  any  gunshot  wound  with  microbes  is  a  perman¬ 
ent  phenomenon  and  is  true  of  peacetime  wounds  including  even  opera¬ 
tional  wounds. 
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Besides  mircroflora  on  the  surface  of  the  wound,  a  primary  source 
of  infection  for  the  wound  is  also  the  soil.  Multiple  studies  of  soil 
indicate  the  presence  of  pathogenic  flora  both  in  plowed  fields  and 
in  the  dust  of  streets.  The  soil  around  dwellings  where  a  great  many 
people  live  can  become  contaminated  easily  just  as  occurs  during  bat¬ 
tle  conditions. 

The  danger  of  microbes  settling  in  wounds  is  not  excluded  by 
the  primary  surgical  treatment  or  by  cleansing  of  the  wound.  It  is 
only  when  a  wound  barrier  is  formed  along  the  entire  extent  of  the 
wound  surface  that  microbe  contamination  becomes  negligible  but  it 
is  possible  when  there  is  any  breakdown  in  this  barrier. 

All  of  the  secondary  studies  of  flora  of  wounds  indicate  that 
the  types  of  microbes  in  them  change  with  the  "age"  of  the  wound. 
However  here  by  "age"  it  is  not  as  much  the  change  in  conditions  in 
the  wound  but  more  the  development  of  various  microbes  passing 
through  it.  Some  of  these  conditions  at  the  present  time  are  com¬ 
pletely  clear;  some  have  been  established  as  the  result  of  experience 
in  World  War  II  and  some  others  need  clarification. 

It  is  easier  to  establish  the  significance  of  conditions  for 
development  of  such  groups  of  microbes  for  whose  growth  one  needs 
the  opposite  conditions  of  *-he  medium:  such  as  anaerobes  and  aerobes. 

The  curves  presented  above  obviously  indicate  that  if  conditions 
in  the  wound  favor  the  development  of  anaerobes  then,  at  the  same 
time,  the  development  of  aerobes  is  prevented  and  the  reverse.  Path¬ 
ogenic  and  apathogenic  aerobes  develop  in  parallel;  putrid  aerobes 
develop  only  in  the  presence  of  excess  necrotic  sections. 

During  World  War  II,  many  studies  were  made  by  I.  V.  Davidovskiy 
and  his  coworkers.  These  studies  indicate  a  very  important  sometimes 
decisive  value  for  the  medium  of  the  wound  in  the  development  of  in¬ 
fectious  complications. 
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Time  has  passed  when  it  was  thought  that  microbes  getting  into 
the  wound  had  to  lead  to  the  development  of  the  corresponding  infec¬ 
tions.  Where  even  in  artificially  created  laboratory  conditions  it 
is  necessary  to  select  the  most  favorable  medium  for  cultivation 
of  the  desired  form  of  microbes,  the  more  appropriate  attempts  must 
be  made  in  the  area  of  the  wound,  particularly  with  conditions 
continuously  changing  in  it. 

A  whole  chain  of  reactions  which  occur  as  the  result  of  inter¬ 
action  of  the  microorganisms  and  the  tissue  of  the  human  organism 
limit  their  harmful  effect  and  in  the  final  analysis  can  result  in 
immunity.  As  is  known,  this  immunity  occurs  due  to  the  effect  both 
of  substances  ordinarily  contained  in  the  organism  and  specific  anti¬ 
bodies  which  occur  in  the  organism  in  the  form  of  a  response  action 
to  specific  antigens. 

It  was  indicated  above  that  the  contamination  of  a  wound  very 
often  is  polymicrobic  and  later  on  in  the  wound  a  definite  microbe 
association  develops  in  which  one  of  the  microorganisms  plays  the 
decisive  role.  Then  if  a  transition  occurs  to  a  monoinfection, 
then  with  prolonged  healing  the  microorganism  can  shift  or 
form  associations  again.  The  character  of  the  wound,  operative  in¬ 
tervention  and  a  number  of  other  treatment  factors  have  a  clear  ef¬ 
fect  on  the  microbe  population  of  the  wound,  for  instance:  rest  of 
the  wounded  person,  hyperemia,  general  and  local  effect  of  antisep¬ 
tics  and  antibiotics,  physical  factors,  heat,  cold,  light,  etc. 

While  the  concept  of  Lister  antiseptics  included  killing  mi¬ 
crobes  in  the  wound,  the  principle  of  aseptics  is  such  that  the  mi¬ 
crobe  does  not  reach  the  wound  and  further,  the  problem  of  surgery 
could  be  solved  only  by  creating  a  course  of  reactive  processes  in 
the  wound  which  would  be  maximally  favorable  for  regenerative  proc¬ 
esses  and  maximally  unfavorable  for  the  development  of  microorgan¬ 
isms.  This  position  became  generally  adopted  in  surgery  after  the 
first  World  War;  it  was  confirmed  by  the  material  of  the  "small 
wars,"  but  it  was  only  World  War  II  that  made  this  position  fully 
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clear.  The  key  to  the  solved  problem  of  prevention  and  treatment  of 
wound  infections  lies  in  the  effect  of  the  wound  on  the  person  wound¬ 
ed  and  not  only  on  the  microorganisms.  In  any  case,  action  only  on 
microorganisms  is  less  effective  and  makes  solution  of  the  general 
problem  easier  without  solving  it  completely. 

For  instance,  the  importance  of  conditions  which  are  unavoidable 
on  the  battlefield  of  excessive  and  varying  populations  of  microbes 
in  wounds  were  studied  from  three  aspects: 

1)  the  course  of  healing  of  the  wounds  was  studied; 

2)  development  and  vital  activity  of  microorganisms  and  their 
associations  both  in  the  wound  and  outside  it  were  studied; 

3)  the  effectiveness  of  physician  and  surgical  measures  during 
treatment  of  infectious  wounds  was  studied. 

The  most  important  condition  for  development  of  microbes  is 
the  presence  of  necrotic  tissue  in  the  wound.  A  gunshot  wound  again 
is  distinguished  by  an  excess  of  tissue  subject  both  to  the  primary 
and  to  subsequent  necrosis.  Development  of  subsequent  necrosis  in¬ 
creases  the  possibility  of  multiplication  of  the  microbes  even  where 
the  primary  necrosis  was  eliminated  by  an  operative  approach.  As 
to  the  importance  of  necrosis,  the  gunshot  wound  is  similar  to  a 
laceration  contusion.  However,  no  one  type  of  wound  has  the  char¬ 
acteristic  to  so  strongly  maintain  normal  biological  processes  in 
the  viable  tissues  as  does  the  gunshot  wound  due  to  the  results  of 
intratissue  "explosion,"  which  we  talked  about  earlier.  The 
Dlastwave  as  we  have  seen  is  propagated  far  beyond  the  limits  of 
the  wound  channel;  it  is  perceived  by  all  elements  of  the  tissue  in¬ 
cluding  the  nervous  system;  this  condition  which  was  defined  earlier 
by  N.  I.  Pirogov  as  "local  shock"  stUDor  is  related  to  it. 

How  lonq  it  lasts  and  which  elements  of 

the  tissue  are  released  from  its  effect  earlier  and  which  later  are 
all  matters  for  future  studies  but  in  any  case  the  reactivity  of  the 


tissue  is  maintained  for  a  time  period  adequate  for  multiplication 
of  the  microbes.  During  the  first  hours  after  the  wound  occurs,  even 
in  a  wound  covered  with  bandages  if  one  excludes  action  taken  by  phy¬ 
sicians  (for  example,  the  injection  of  penicillin)  ,  the  number  of  mi¬ 
croorganisms  increases  constantly.  The  more  favorable  are  conditions 
for  development  of  microorganisms  in  the  wound,  the  more  rapidly  they 
multiply.  It  is  very  important  however  that  not  only  the  quantity 
but  also  the  quality,  in  other  words  the  type  of  the  most  numerous 
microbes  corresponds  to  the  conditions  in  the  wound.  This  was  clear¬ 
ly  shown  in  data  obtained  on  the  war  by  T.  L.  Simakova,  T.  A.  Kolpa- 
kova  et  al. ,  and  also  in  the  postwar  experiments  by  N.  N.  Anichkova. 
In  the  final  analysis,  the  etiological  value  of  microorganisms  in  the 
development  of  infections  in  wounds  must  be  formulated  thusly:  the 
conditions  which  exist  at  each  given  moment  in  the  wound  make  multi¬ 
plication  of  a  certain  type  of  microbe  or  their  associations  easier 
and  transition  of  the  microbe  invasion  to  infection  easier  as  well; 
changing  conditions  in  the  wound  involves  a  change  in  flora  both 
quantitatively  and  qualitatively.  The  entrance  of  microbes  into  the 
wound  is  unavoidable  in  wartime  but  there  multiplication  and  the 
special  features  of  transition  of  invasion  to  infection  are  mainly 
due  to  the  presence  of  conditions  favorable  for  this  in  the  wound. 

As  a  result  of  this,  our  views  on  methods  of  combatting  microbes 
and  on  infection  of  wounds  unavoidably  change  back  and  forth. 

The  microflora  of  infected  gunshot  wounds  is  developed  from 
microbe  contamination  of  a  fresh  wound  and  depends  mainly  on  the  con¬ 
ditions  which  are  created  in  the  wound  and  which  facilitate  the  de¬ 
velopment  of  various  associations  of  microbes  or  their  separate 
species . 

The  numbers  presented  in  Table  3,  borrowed  from  the  research 
by  T.  A.  Kolpakova,  give  us  a  concept  of  the  frequency  in  location 
of  different  types  of  microbes  taken  from  wounds  at  different  tim-- 
periods. 
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Table  3.  The  relationship  of  different  species 
of  bacteria  in  gunshot  wounds  for  different  in¬ 
oculation  times  (in  precentages  in  relation  to 
each  group) . 
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Key:  (a)  Time  of  inoculation;  (b)  Species 

1;  (c)  Species  2;  (d)  Species  3;  (f)  Species 
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From  Table  3  it  is  apparent  that  in  the  first  five  days  one  re¬ 
moves  species  3  and  2  microbes;  species  4  is  2-3  times  less  frequent 
and  species  1  and  5  are  removed  in  the  smallest  percentage.  Later 
on  after  prolonged  periods  in  the  wounds,  this  number  is  changed; 
only  two  rows  of  numbers  have  a  marked  tendency  toward  an  increase 
-  these  have  the  numbers  which  indicate  the  percent  of  inoculation 
of  species  2  and  species  1  of  the  microbes.  At  the  end  of  the  first 
month,  primarily  there  are  two  types  of  microbes  which  are  retained 
later  on.  With  observation  and  osteomyelitis  this  phenomenon  becomes 
almost  typical.  Monoinfection  during  the  first  month  occupies  a  very 
modest  position  but  then  jumps  sharply  upward  and  at  the  end  of  a 
year,  occupies  second  place  while  all  other  variations  either  are  re¬ 
duced  or  are  close  to  attentuation. 

These  data  from  the  same  author  are  shown  in  Table  4  where  com¬ 
parative  data  are  presented  on  the  microbiology  of  fresh  infected 
wounds,  wounds  which  have  granulated,  ulcerated  scars,  osteomy¬ 
elitic  foci,  healed  scars,  but  those  containing  more  or  less  varied 
types  of  microbes.  Moreover,  data  on  flora  obtained  during  inocula¬ 
tion  with  metal  fragments  are  presented  in  a  table  (Table  5) .  All 
of  the  tables  are  compiled  on  the  basis  of  studying  the  flora  of  in¬ 
fected  wounds  in  the  extremities;  the  percentages  are  calculated  for 
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Table  4.  Microflora  with  different  conditions  of  the 
wound  process  on  the  extremities.^- 
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Percentages  all  were  calculated  for  the  total  quantity 
of  wounds  of  a  given  group. 

Key:  (a)  Name  of  the  pathogen;  (b)  Fresh  wound;  (c) 

Wounds  which  have  granulated;  (d)  Scars;  (e)  Ulcerated 
scars;  (f)  Osteomyelitis;  <9)  The  presence  of  metal 
fragments . 
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Ratio  of  different  microflora  of  infected 


(  3 )  j  Ko.insecTto  onpeaueim* 

(  b  )  »«C.  TOC.10  I  np OUGHT  (  Q  ) 


(e)  AHaapooN  a  accouiiauim  capyniMH  MUKpo6a.Mii. 

(f) OniiH  win  aspoCos . . ! 

-  Aapofiu  b  accouMamm  c  npynlMH  MHKpoOasm 

i  noceau  ne  na.ni  pocra . 


8  i 


( i )  B  e  e  r  o 


79  l 

1 

35  / 

47,3 

54 

50,4 

67 

6 

2.3 

ill 

100,0 

Key:  (a)  Number  of  determinations;  (b)  Absolute  num¬ 

ber;  (c)  Percentage;  (d)  One  species  of  anaerobes; 

(e)  Anaerobes  in  association  with  other  microbes? 

(f)  One  species  of  aerobes?  (g)  Aerobes  in  associa¬ 
tion  with  other  microbes;  (h)  Inoculations  do  not 
result  in  growth;  (i)  Total. 
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the  total  number  of  wounds  studied. 


Attention  should  be  devoted  to  the  large  specific  weight  of  sup¬ 
purative  microbes  and  also  to  anaerobes.  The  latter  do  not  corres¬ 
pond  to  the  quantity  of  complications  of  anaerobic  infections.  The 
appropriate  data  are  presented  above  (page  ^6).  in  the  flora  of 
fresh  wounds  before  treatment  and  after,  there  are  many  anaerobes. 

The  same  thing  is  observed  in  fresh  wounds  with  a  suppurative  sec¬ 
tion  however,  without  clinical  symptoms  of  the  spread  of  the  infec¬ 
tion  beyond  the  limits  of  the  wound.  This  fact  explains  the  special 
feature  of  gunshot  wounds  which  contain  a  large  quantity  of  necrotic 
sections  remaining  after  surgical  treatment  and  which  are  the  foci 
for  multiplication  of  anaerobes  and  suppurative  microorganisms .  In 
complete  accordance  with  this  one  finds  data  relative  to  the  flora 
of  osteomyolitic  foci;  from  here  microorganisms  are  inoculated  which 
do  not  cause  an  inflammatory  process  but  only  settled  bone  necrotic 
foci.  The  flora  inoculated  from  the  surface  of  foreign  bodies  con¬ 
sists  almost  exclusively  of  anaerobic  and  suppurative  microbes. 

In  the  granulated  tissue  of  wounds  lasting  for  a  long  time, 
basically  putrefactive  flora  predominate.  Ulcerated  scars  differ  in 
that  there  is  pyogenic  flora  clearly  apparent  from  the  ulceration. 

In  actual  practice  it  is  very  important  that  there  are  microbe 
flora  which  last  for  a  fairly  long  time  in  scars.  Consequently,  one 
has  to  look  for  an  explanation  of  this  fact  that  a  number  of  plastic 
surgery  interventions  made  for  different  purposes  on  fresh  scar  tis¬ 
sue  have  infectious  complications.  This  forces  one  either  to  at¬ 
tempt  preliminary  provoked  measures  for  activity  of  the  infectious 
origin  or  to  excise  the  scars  and  replace  them  with  new  skin  tissue. 

In  earlier  times,  in  particular  after  the  war  of  1914-1918,  a  long 
time  (six  months  to  one  year)  was  recommended  before  restorative 
operations  were  undertaken. 

R.  B.  Kruk  gives  us  less  detailed  data  on  the  microbiology  of 
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infected  wounds.  His  data  are  of  interest  in  that  they  were  obtained 
by  a  single  author  but  at  different  stages  of  evacuation.  For  in¬ 
stance,  on  the  basis  of  studies  in  the  army  region  of  the  Western 
Front  (1942),  the  following  was  established:  [see  Table  5]. 

Growth  did  not  show  inoculations  with  well  granulated  and  epi- 
thelianzed  wounds.  Inoculations  were  taken  from  wounds  with  clinic¬ 
ally  marked  infectious  complications  which  is  explained  by  the  fact 
that  in  many  cases  a  single  species  of  microbe  predominated. 

Table  6  presents  data  from  the  front  region  of  the  Western 
Front  and  the  deep  rear. 


Table  6.  Relationship  of  different  microflora  of  in¬ 
fected  wounds  (front  region  and  deep  rear). 
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Key:  (a)  Number  of  determinations;  (b)  Absolute 

number;  (c)  Percentage;  (d)  Front  region;  (e) 

Single  type  of  anaerobe;  (f)  Anaerobic  associa¬ 
tion;  (g)  Single  type  of  aerobe;  (h)  Aerobic  as¬ 
sociation;  (i)  Deep  rear;  (j)  Inoculations  do  not 
produce  growth  (control) . 

The  data  presented  fully  correspond  to  a  contingent  of  wounded 
studied  by  the  author  whereas  in  T.  A.  Kolpakova's  tables  one  ob¬ 
served  flora  in  wounds  without  syr  ptoms  of  acute  infection  occurring. 
Be  that  as  it  may,  R.  B.  Kruk  in  his  conclusions  notes  that  in  70.0% 
of  gunshot  wounds  in  the  state  of  acute  inflammation,  the  flora  is 
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mixed.  If  these  data  are  presented  in  the  form  of  a  diagram,  then 
it  becomes  clear  that  as  the  time  increases  which  has  passed  from  the 
moment  of  the  wounding,  the  frequency  of  binding  anaerobic  flora 
drops  sharply  and  the  specific  weight  of  putrefactive  flora  increases 
sharply.  The  aerobic  putrefactive  flora  is  very  often  inoculated 
right  up  to  complete  epithelialization  of  the  wound.  As  is  apparent 
from  Fig.  46,  even  in  the  rear  hospitals,  specimens  from  the  wounds 
remained  sterile  only  in  7.4%  of  all  wounded  observed  by  the  author 
and  in  89.9%,  aerobic  flora  was  increased. 

The  data  presented  above  involve  wounds  o£  the  extremities; 
however  the  location  of  the  wounds  affects  the  flora  developed  in 
them.  Fig.  47  illustrates  this. 
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Fig.  46.  Microbiological  findings  in  infected 
wounds  at  different  stages  of  evacuation  (in  per¬ 
centages  in  relation  to  all  wounds  observed) . 

Key;  (a)  Anaerobic  flora;  (b)  Aerobic  flora;  (c) 
Inoculations  which  did  not  produce  growth;  (d)  Armv 
region;  (e)  Front  region;  (f)  Hospitals  in  the  rear. 

A  detailed  analysis  of  the  special  features  of  wounds  accord¬ 
ing  to  area  is  presented  in  the  appropriate  sections;  the  circum¬ 
stance  that  with  cavity  wounds,  the  purtref active  forms  of  micro¬ 
organisms  are  encountered  very  frequently  is  particularly  important 
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(b)H  Mepemo-Moarosue  paneHHn 
(C)B  p»«eHH« 

(d)Hi  PiNenM»  rpyaiiofl  tMeTkK 


Fig.  47.  The  connection  be¬ 
tween  the  frequency  of  bac¬ 
terial  findings  and  location 
of  the  wounds  (in  percentages 
of  all  wounded  in  any  group 
observed) . 

Key:  (a)  Wounds  in  the  ex¬ 

tremities;  (b)  Wounds  in  the 
skull  and  brain;  (c)  Neck  and 
face  wounds;  (d)  Wounds  in 
the  thoracic  cage. 

for  us.  Fig.  47  shows  the  dependence  of  the  flora  of  the  wound  on 
the  location  of  the  wound.  Here  all  of  the  extremities  are  combined 
together . 


However  the  data  of  Table  7  indicate  that  the  location  is  im¬ 
portant  even  as  to  which  segment  of  one  or  another  extremity  it  oc¬ 
curs  on.  For  the  clinician  this  is  not  unexpected  but  in  Table  4  it 
is  confirmed  from  the  point  of  view  of  the  microbiology  of  the  wound. 


Although  in  the  first  World  War  microbiology  of  gunshot  wounds 
was  studied  in  fairly  great  detail,  the  greatest  attention  was  at¬ 
tracted  by  the  so-called  gaseous  infection.  This  type  of  wound  in-  ' 

fection  did  not  lose  its  importance  during  the  years  of  World  War  II.  , 

However,  during  this  time,  the  view  of  infectious  complications  from  * 

gunshot  wounds  both  by  microbiologists  and  in  special  features  by  1 
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Table  7.  Frequency  of  the  density  of  pyrogenic,  putre¬ 
factive  and  anaerobic  flora  in  the  wounds. 
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Key:  (a)  Microbes;  (b)  Time  period  in  days;  (c)  Wounds 

on  the  femur;  (d)  Wounds  of  the  crus;  (e)  Wounds  of  the 
foot;  (f)  Putrefactive;  (g)  Putrefactive  and  pyogenic; 

(h)  Putrefactive  and  anaerobic;  (i)  Putrefactive,  pyo¬ 
genic  and  anaerobe. 

surgeons  changed  considerably.  The  evolution  of  the  views  on  wound 
infection  was  formulated,  in  particular,  at  a  conference  on  wound  in 
fections  set  up  in  Moscow. 


It  must  be  emphasized  that  the  importance  of  putrefactive  mi¬ 
croorganisms  was  studied  so  little  by  clinicians  that  the  clinical 
characteristics  of  putrefactive  complications  of  the  wound  process 
were  not  expressed  in  the  broad  surgical  practice. 


At  the  conference  mentioned  above  with  the  main  reports  entitled 
"The  Morphology  of  the  Wound  Process  and  Basic  Principles  for  Its  De¬ 
velopment"  and  "Wound  Infection,  Wound  Intoxication  and  Wound  Deple¬ 
tion"  were  presented  by  I.  V.  Davidovskiy.  These  studies  were  the 
basis  for  the  opinions  by  the  author  and  are  presented  in  detail  in 
;  the  section  entitled  "Pathology  of  Gunshot  Trauma." 

*  N.  I.  Grashenkov  and  P.  P.  Sakharov  differentiate  pathogens  of 

?  wound  infection  and  those  not  forming  toxins  of  flora  in  whose  make¬ 

up  putrefactive  microorganisms  play  an  important  role.  The  viru¬ 
lence  of  the  pathogens  of  wound  infection  increases  with  association 

J 

of  microbes,  in  particular,  with  putrefactive  microbes.  The  authors 
i  consider  that  introduction  of  infection  which  can  be  important  in  the 

first  period  of  the  wound  process  when  a  strict  dependence  of  the 
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severity  of  the  patient  on  the  virulence  of  microbes  in  the  wound  is 
established. 

Active  immunologic  reactions  occur  in  the  organism;  in  usual 
time  periods  for  immunization,  antibodies  form  which  enter  into  the 
wound  and  can  be  observed.  Protective  reactions  are  indices  of  the 
activity  of  the  organism  of  the  wounded  person  in  accordance  with 
the  clinical  course  of  the  infection. 

General  material  selected  as  a  result  of  the  large  quantity  of 
studies  of  the  flora  of  wounds  personally  made  make  it  possible  for 
T.  L.  Simakova  to  compile  a  concept  as  to  the  dynamics  of  microbe 
association  in  wounds  contained  from  the  very  beginning  of  suppura¬ 
tive  flora.  A  comparative  table  of  data  on  anaerobic  flora  in 
wounds  of  the  femur.,  crus  and  foot  are  presented  as  the  index  as 
usual  (Table  7) . 

It  is  impossible  not  to  turn  attention  to  a  multiplicity  and 
abundance  of  bacterial  flora.  In  its  character  however  it  is  uni¬ 
form  because  the  general  character  of  these  wounds  is  not  so  similar. 
It  is  very  obvious  that  this  occurred  because  conditions  in  these 
wounds  are  the  most  favorable  particularly  for  this  type  of  flora. 
However,  the  wounds  were  gunshot  wounds  and  therefore  the  presence 
of  necrotic  sections  of  tissue  in  them  and  also  tissues  with  de¬ 
creased  viability  and  reactivity  is  unavoidable.  In  this  way,  even 
in  spite  of  surgical  treatment  of  wounds,  these  sections  are  foci  of 
putrid  flora.  It  is  characteristic  that  the  quantity  of  anaerobic 
flora  dropped  sharply  with  time  which  is  an  index  of  the  relation¬ 
ship  of  flora  to  conditions  created  in  the  wound.  The  frequency  of 
finding  suppurative  flora  in  wounds  of  the  femur  and  crus  up  to  the 
fourteenth  day  continues  to  increase.  With  wounds  of  the  foot  a 
pure  suppurative  flora  in  the  first  three  days  is  generally  never 
observed.  Suppurative  microbes  appear  in  the  second  half  of  the 
first  week  and  in  the  second  week  their  quantity  decreases.  Sup¬ 
purative  microbes  in  combination  with  anaerobes  are  apparent  in 
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the  initial  period  in  a  very  small  group;  later  on  at  the  end  of  the 
second  week  they  have  almost  disappeared  and  only  in  wounds  of  the 
crus  at  the  end  of  the  first  week  does  one  note  a  certain  increase 
in  their  quantity  which  then  again  is  decreased  in  accordance  with 
other  locations  on  the  lower  extremities.  Associations  with  suppura¬ 
tive  microbes  are  particularly  important  and  the  number  of  groups  in 
which  there  are  anaerobes  always  drops  with  time.  Therefore  the 
greatest  importance  is  acquired  by  the  flora  consisting  of  suppura¬ 
tive  microbes  in  combination  with  putrid  microbes.  This  flora  ob¬ 
viously  corresponds  more  to  the  entire  process  of  healing  of  the 
wound  in  the  period  of  its  "purif ication"  (I.  V.  Davydovskiy),  that 
is,  sloughing  off  of  the  necrotic  tissue.  On  the  foot  one  observes 
wounds  most  inoculated  with  suppurative  microbes  and  possibly  this 
is  because,  with  this  location  of  the  wound,  one  encounters  greater 
difficulties  during  surgical  processing  of  the  wound  due  to  anatomi¬ 
cal  conditions  of  this  area. 


mi 


CHAPTER  II 

CLINICAL  TREATMENT  OF  WOUNDS 

Injury  from  a  firearm  involves  the  sudden  destruction  of  tissue 
in  the  human  body  in  a  certain  section  of  it.  Soviet  medicine  con¬ 
siders  the  wound  and  the  wounding  as  a  complex  breakdown  in  viable 
functions  of  the  entire  human  organism  in  relation  to  the  character 
of  the  injury  obtained  from  the  appearance  of  functions  of  damaged 
tissues  and  organs  and  from  general  disorders  in  vital  activity  of 
the  organism  caused  by  the  wound  as  a  whole. 

All  of  this  involves  the  greater  or  lesser  duration  of  differ¬ 
ent  severity  of  the  illness  with  participation  in  the  recovery  proc¬ 
esses  of  the  organism  as  a  whole  and  its  nervous  system  as  the  re¬ 
gulator  of  these  processes.  In  this  way,  the  clinical  treatment  of 
wounds  is  setup  from  sequentially  developing  symptoms  made  up  of  gen¬ 
eral  phenomena  present  in  each  wound  and  special  symptoms  character¬ 
istic  for  damage  of  different  areas  of  the  human  body. 

General  symptomatology.  The  clinical  treatment  of  wounds  is 
compiled  from  symptoms  immediately  following  the  wounding  and 
symptoms  which  develop  later  on  in  its  course. 

The  direct  results  of  the  wounding  are: 


1)  opening  of  the  skin, 

2)  bleeding, 

3)  pain, 

4)  a  drop  or  breakdown  in  functions  of  the  damaged  tissues  or 
organs . 

Opening  of  the  skin  covering.  With  a  gunshot  wound  we  are  talk¬ 
ing  essentially  not  only  about  opening  of  the  skin  (the  skin  or  the 
mucous  membrane)  as  a  result  of  separation  of  the  wound  edges  but  al¬ 
so  about  defects  in  the  coverings.  The  laceration  bruising  character 
of  the  damage  is  due  to  a  breakdown  in  the  elasticity  of  the  cover¬ 
ing  because  they  are  less  contracted  than,  for  example,  with  a  wound 
incision;  however  under  the  effect  of  a  foreign  body  or  a  blast 
wave,  part  of  the  covering  dies  and  therefore  a  flaw  is  formed;  the 
latter,  it  is  understood  can  include  not  only  the  skin  but  also  the 
tissue  lying  deep  underneath.  A  characteristic  property  of  the 
wound  precisely  separating  it  from  hidden  damage  is  just  this  break¬ 
down  in  the  entirety  of  the  skin.  The  flaw  in  the  skin  can  vary  con¬ 
siderably  in  its  dimensions;  from  a  spot  to  continuous  separation 
for  an  indeterminately  large  extent. 

One  must  keep  in  mind  that  when  the  wound  aperture  is  in  the 
fold  of  the  skin,  for  example,  in  the  navel  or  near  the  anus, 
it  appears  negligible  particularly  with  multiple  wounds." 

The  absence  of  covering  revealing  underlying  deep  tissue  results 
in  the  fact  that  it  begins  to  be  subjected  to  external  factors;  this 
breaks  down  the  normal  course  of  the  vital  processes.  The  most  sig¬ 
nificant  aftereffects  of  this  defect  is  drying  and  contamination  of 
the  tissue.  Even  short  term  drying  has  a  disastrous  effect  on  the 
tissues.  The  peritoneum,  the  pleura,  sinews  and  synovial  membranes 
of  the  joints,  etc.  are  particularly  sensitive  to  drying. 

Contamination  of  the  wound  surface  is  possible  by  solid  and 
liquid  bodies  and  at  the  same  time  by  microorganisms. 
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It  is  necessary  to  indicate  that  the  skin  of  a  human  here  is  not 
a  purely  mechanical  protection  for  the  deep  tissue,  it  has  active  bar¬ 
rier  functions,  in  particular  bactericidal  properties.  The  bacteri¬ 
cidal  effect  is  due  to  an  acid  reaction  of  its  secretion.  These  pro¬ 
perties  of  the  skin  however,  do  not  prevent  surface  growing  of  a  cer¬ 
tain  quantity  of  those  types  of  microorganisms  which  are  adapted  to 
existing  conditions  and  the  flora  characteristic  for  different  sec¬ 
tions  of  the  body. 

Contamination  of  the  wound  by  solid  bodies  often  occurs.  In  the 
wound  dirt,  particles  of  metal,  wood,  stone,  bits  of  clothing,  weap¬ 
ons  and  equipment  can  get  in.  Even  N.  I.  Piroqov  wrote:  "An  entire 
museum  couj.a  De  furnisned  with  the  foreign  bodies  put  into  a  wound 
from  a  firearm  .oroiectile.  " 

The  wound  can  be  contaminated  also  with  liquids  and  semiliquid 
emissions  from  the  person:  mucous,  urine,  the  contents  of  the  stom¬ 
ach  and  intestine,  etc. 

One  of  the  most  important  and  unavoidable  results  of  wounding 
is  bleeding.  Bleeding  and  its  control  are  considered  in  a  separate 
chapter.  Here  we  will  look  mainly  at  bleeding  which  occurs  in  the 
cavity  of  the  wounds  and  spreads  from  there  along  the  intertissue 
rima. 

With  cavity  wounds,  for  example,  of  the  skull,  chest,  abdomen, 
blood  is  accumulated  in  the  cavities  and  has  a  significant  effect  on 
the  clinical  course  of  the  injury.  With  each  of  these  wounds  the 
bleeding  can  have  a  fatal  outcome  coming,  in  truth,  from  different 
causes  (see  the  appropriate  chapters) .  During  intratissue  bleeding 
an  accumulation  of  liquid  blood  occurs  in  any  section  (with  wounds 
of  the  large  vessels)  or  it  penetrates  loose  tissue  accumulating 
in  pockets  of  the  wound,  its  cavity  or  the  wound  channel  and  spread¬ 
ing  along  the  intertissue  rima.  As  we  have  already  mentioned,  a 
small  amount  of  bleeding  is  observed  far  from  the  wound  channel. 
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The  blood  which  is  excess  in  the  tissue  such  as  a  necrotic  section  is 
subjected  to  further  absorption,  emission  outside  or  in  rare  cases, 
encapsulation  (encapsulated  hematoma) .  it  acts  as  a  favorable  me¬ 
dium  for  the  devlopment  of  microbes  and,  consequently,  increases  the 
danger  of  infection.  However,  coagulation  of  blood  at  the  same  time 
is  a  favorable  medium  for  the  growth  of  the  cellular  elements  during 
healing  of  the  wounds  and  for  emigration  of  mobile  cells  lying  close 
by;  this  facilitates  the  process  of  regeneration. 

One  should  take  into  consideration  that  the  first  aid  measures 
for  stopping  the  blood  flow  are  important  for  the  course  of  the 
wound.  During  World  War  II,  always  there  was  a  fight  against  un¬ 
founded  application  of  tourniquets  on  the  extremities  to  stop  the 
bleeding  because  stopping  the  bleeding  in  the  final  analysis  sharply 
reduces  the  reactivity  of  the  tissue  and  makes  the  wounded  area  more 
susceptible  to  the  development  of  infection.  Tightly  packed  wounds 
to  stop  the  flow  of  blood  also  have  just  as  harmful  an  effect. 

Fig.  48  shows  the  comparative  data  which  characterize  the  frequency 
of  complications  of  suppurative,  anaerobic  infections  and  general 
suppurative  infections  (sepsis;  for  wounds  accompanied  by  insigni¬ 
ficant  (the  hatched  columns)  and  significant  (the  non- hatched  columns) 
blood  loss  (according  to  the  data  of  the  chart  for  fundamental  char¬ 
acteristics  ) 

As  is  apparent  from  the  drawing,  the  complications  mentioned 
most  often  are  encountered  with  the  appearance  of  anemia  and  more 
severe  forms  of  complications  -  anaerobic  infection  and  sepsis,  and 
develop  much  more  often  in  wounds  accompanied  by  significant  blood 
loss. 


From  the  data  for  developing  the  chart  for  fundamental  char¬ 
acteristics  one  sees  that  with  wounds  with  an  excess  of  blood  flow 
the  complications  are  encountered  22.3%  more  often;  these  wounds 
6.6%  more  often  are  complicated  by  anaerobic  infection  than  bullet 
wounds  and  by  5.6%  more  often  than  fragmentation  wounds.  Sepsis 
developed  3  times  more  often  than  in  wounds  with  an  excess  blood 
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Fig-  48.  Frequency  of  complica¬ 
tions  with  wounds  accompanied  by 
loss  of  blood  (the  average  fre¬ 
quency  of  a  given  complication  in 
all  wounds  is  taken  as  100) . 

Key:  (a)  Suppurative  infection; 

(b)  Anaerobic  infection;  (c)  Sep¬ 
sis;  (d)  Wounds  not  accompanied 
by  loss  of  blood;  (e)  Wounds  ac¬ 
companied  by  loss  of  blood. 

loss.  The  mortality  rate  in  them  is  4  tiu.es  greater  than  the  general 

mortality  rate  for  wounds. 


Pain.  Due  to  the  characteristics  of  gunshot  wounds  and  the  con¬ 
ditions  for  its  occurrence,  stimulation  of  sensitive  nerves  is  dis¬ 
tinguished  by  large  force  and  an  extremely  short  time  effect.  It  is 
understood  that  the  anatomical  and  physiological  characteristics  of 
the  area  of  the  wound  also  play  an  important  role  in  the  occurrence 
of  pain.  However,  a  number  of  wounds  which  are  usual  for  bullet  or 
small  fragmentation  wounds  are  not  noted  generally  at  the  moment  of 
the  wounding.  Often  the  flow  of  blood  in  the  wound  or  around  the 
wound  is  given  attention  and  only  after  this  does  one  recognize  the 
fact  of  wounding  and  the  position  of  the  wound.  It  is  necessary  to 
believe  that  the  force  of  the  impact  and  the  intratissue  explosion, 
at  a  certain  time,  paralyzes  the  capability  to  perceive  stimuli  and 
only  when  the  conductivity  of  the  nerves  is  returned  does  one  per¬ 
ceive  and  recognize  pain  perception.  One  should  add  that  the  pain 
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perception  during  a  wound  is  absent  not  only  in  soldiers  who  are 
actively  participating  in  combat  and  who  are  in  a  state  of  nervous 
excitation,  but  also  in  soldiers  who  are  in  shelters  and  who  are  not 
directly  occupied  with  carrying  out  military  missions.  The  percep¬ 
tion  of  the  wounded  often  is  characterized  at  the  moment  of  the 
wounding  as  an  " impact , "  causing  one  to  fall  to  the  ground.  The  im¬ 
pact  is  perceived  as  the  effect  of  a  solid  massive  body  and  less  of¬ 
ten  the  wounds  are  characterized  as  impact  from  a  whip.  The  pain 
perceptions  in  the  region  of  the  wound  usually  appear  a  few  minutes 
after  the  wounding.  Later  on  the  pain  completely  depends  on  the  lo¬ 
cation  of  the  wound,  the  character  of  the  injury,  the  first  aid 
given,  etc.  A  complete  absence  of  pain  perception  is  possible  only 
with  wounds  to  the  nervous  system  with  a  breakdown  in  their  continu¬ 
ous  path  which  conducts  the  perception  of  pain. 

With  the  timely  and  efficient  rendering  of  first  aid,  pain  as 
a  rule  is  lessened  and  usually  10-12  hours  later  is  replaced  by 
feelings  of  discomfort  which  occur  when  changing  position,  sometimes 
when  coughing,  sneezing,  etc.  and  depending  on  the  location  of  the 
wound.  Pain  from  wounds  in  the  extremities  depends  significantly 
on  the  degree  of  immobilization.  Each  person  who  transports  the 
wounded  knows  that  their  complaints  of  pain  in  the  wound  either  are 
caused  by  incomplete  immobilization  or  are  a  sign  of  infectious  com¬ 
plications  beginning  in  the  wound. 

In  fresh  wounds  pain  occurs  with  pulsing  hematomas  and  the 
formation  of  traumatic  aneurisms .  These  pain  perceptions  sometimes 
are  distinguished  by  great  persistence  and  the  patient  cannot  rest 
night  or  day  but  requires  operative  intervention  (these  types  of 
pain  and  combatting  it  are  discussed  in  section  XV) . 

Pain  perceptions  which  occur  in  the  wounds  with  damage  to  the 
nerves,  the  so-called  causalgia,  and  also  pain  in  the  stumps  which 
appear  to  occur  in  the  removed  sections  of  the  extremity  are  called 
phantom  pains. 


Speaking  of  the  damage  to  peripheral  nerves,  it  is  impossible 
not  to  involve  the  state  of  the  central  nervous  system  in  wounds  and, 
particularly,  their  psychological  aspects. 

The  most  functional  disorders  were  observed  soon  after  the 
wounding.  The  primary  absence  of  wound  perceptions,  high  conscious¬ 
ness  of  military  duty,  a  persistent  desire  to  fulfill  the  combat  as¬ 
signment  in  a  large  number  of  cases  explained  what  appeared  to  be 
improbable  actions  which  were  fulfilled  by  many  wounded  persons  im¬ 
mediately  after  the  wounding. 

An  analysis  of  functional  disturbances  is  the  most  precise 
method  for  diagnostics  of  wounds.  In  perforated  wounds  of  interre¬ 
lated  entry  and  exit  apertures,  there  is  a  basis  for  drawing  con¬ 
clusions  as  to  the  damage  of  various  anatomical  formations.  Deter¬ 
mination  of  the  breakdown  in  functions  then  is  closely  related  to 
determining  the  clinical  state  and  diagnostics  of  the  wound. 

Diagnostics  ana  Classification 

Diagnostics  of  the  wound  include  as  precise  as  possible  a  de¬ 
termination  of  those  disturbances  which  caused  the  injury  to  the  or¬ 
ganism.  In  combat  conditions  this  determines  where  the  wounded  per¬ 
son  is  sent  at  the  appropriate  stage  of  evacuation,  depending  on  the 
scope  of  assistance  which  the  wounded  person  needs  and  which  can  be 
given  under  the  given  combat  circumstances.  Therefore,  it  is  un¬ 
derstood  that  the  primary  diagnostics  are  closely  related  to  classi¬ 
fication  and  are  made  rapidly  in  order  to  separate  wounded  into 
groups  rather  than  for  individual  diagnosis.  The  latter  is  possible 
only  taking  into  consideration  the  location  of  the  wound  and  there¬ 
fore  is  discussed  in  detail  in  the  appropriate  sections  of  the  sur¬ 
gical  part.  We  mention  this  because  in  almost  25.0%  of  the  cases 
of  cavity  wounds  the  wound  itself  plays  a  secondary  role  because 
the  clinical  picture  of  the  wound  is  determined  by  damage  to  the 
brain,  lungs,  heart,  intestines,  etc. 
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A  drop  in  functions  of  the  central  nervous  system  gives  us  the 
basis  for  a  fairly  precise  diagnosis  for  damage  of  the  brain  and 
spinal  column. 

However,  very  often  a  correct  diagnosis  can  be  posed  only  after 
a  certain  time  and  therefore  conclusions  on  these  wounds  in  a  mili¬ 
tary  region  are  of  an  approximate  value.  It  is  important  only  to 
discover  indications  for  urgent  intervention  for  conditions  of  pres¬ 
sure  on  the  brain  which  are  life  threatening  An  approximate  di¬ 
agnosis  in  all  other  cases  based  on  the  presence  of  neurological 
symptoms  was  necessary  in  order  to  conduct  special  treatment  with 
evacuation  as  needed. 

For  wounds  in  the  chest  and  abdomen,  the  first  examination  was 
to  determine  whether  or  not  they  were  penetrating  or  nonpenetrating 
wounds;  with  damage  to  the  stomach  the  question  of  intervention  was 
decided,  with  wounds  to  the  chest  one  needed  to  recognize  the 
presence  of  pneumothorax  and  other  disorders  and  also  their  character. 

The  main  problem  of  surgical  intervention  is  treatment  of  damaged 
organisms;  the  wound  itself  is  either  treated  incidentally  or 
sometimes  requires  no  treatment.  One  must  take  into  consideration 
that  insignificant  damage  to  important  parts  of  the  brain,  heart 
or  large  vessels  results  in  a  number  of  cases  in  death  in  spite  of 
the  favorable  condition  of  the  wound  itself,  as  such. 

Thus,  studying  material  on  these  wounds  for  clinical  treatment 
of  gunshot  wounds  is  not.  advantageous.  For  this  purpose  it  is 
more  correct  to  analyze  wounds  of  the  extremity  whose  clinical  course 
to  a  great  degree  reflects  changes  which  occur  in  the  wound  itself. 

With  the  initial  examination  of  the  wound,  the  surgeon  must  de¬ 
cide  immediately  questions  of  treatment  and  organization.  He  must 
discover  the  character  and  severity  of  the  wound  and  also  determine 
the  stage  where  the  wounded  person  is  to  be  sent.  When  solving  these 
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questions  both  for  wounds  in  the  extremities  and  wounds  with  damage 
to  internal  organs,  he  has  to  take  into  consideration  the  combat  con 
ditions.  The  indicated  characterisitics  differentiate  the  combat 
field  surgery  from  peacetime  surgery. 

Depending  on  combat  conditions,  for  similar  wounds  different 
solutions  can  be  taken  in  strict  accordance  however  with  the  basic 
principles  of  the  medical  service  of  the  Soviet  Army. 

The  diagnostics  of  wounds  begins  with  an  individual  evaluation 
of  the  state  of  the  wounded  and  proceeds  with  means  allowable  for 
a  given  stage. 

Significant  shattering  of  bone  is  easily  recognized  without 
X-ray  examination  but  breaks  which  are  not  accompanied  by  deforma¬ 
tion  present  more  difficulty  for  diagnosis  particularly  in  MSB  (Bat¬ 
talion  Medical  Service)  conditions.  Errors  in  this  are  rapidly  eli¬ 
minated  by  army  surgeons  who  have  devoted,  particularly  in  combat, 
particular  attention  to  the  military  region.  Perforated  and  incom¬ 
plete  breaks  are  recognized  usually  in  the  army  region  using  X-ray 
examination.  Cases  were  observed  when  unrecognized  incomplete  frac¬ 
tures  during  careless  transport  of  the  wounded  and  incomplete  immo¬ 
bilization  became  full  fractures.  In  general  the  conduct  of  correct 
immobilization  required  a  great  deal  of  attention  and  effort  on  the 
part  of  the  surgeons  in  charge.  One  should  note  that  in  contrast 
to  the  war  of  1914-1918,  in  World  War  II,  the  demand  for  splints 
was  fully  satisfied  and  makeshift  splints  were  not  necessary.  At¬ 
tempts  at  "improvization"  which  occurred  here  were  only  to  improve 
the  standard  models.  Diagnosis  of  wounded  persons  is  closely  con¬ 
nected  to  classification  of  the  wounds.  Whereas  N.  I.  Pirogov  de¬ 
fined  classification  as  separating  the  wounded  into  groups  in  accord 
ance  with  the  proposed  surgical  actions  at  a  given  stage  for  a  given 
combat  circumstance,  in  World  War  II  the  word  "classification"  had 
a  much  broader  meaning  according  to  the  scale  and  character  of  diag¬ 
nostic  methods  of  the  physicians. 


Without  correct  distribution  of  the  wounded  into  groups,  depend¬ 
ing  on  diagnosis,  the  entire  system  of  specialized  treatment  with 
evacuation  basically  would  be  nonexistent. 

Classification  of  the  wounded  is  accomplished  even  before  in¬ 
tervention  by  a  physician  beginning  from  the  moment  first  aid  is 
given  to  the  wounded.  Of  course  it  is  primitive  and  only  the  ques¬ 
tion  of  whether  or  not  a  given  wounded  person  should  be  given  out¬ 
side  aid  before  leaving  the  field  of  battle  or  not  was  decided.  In 
view  of  the  importance  of  providing  surgical  assistance  as  soon  as 
possible,  the  wounded  are  carried  out  during  battle  but  of  course 
this  depends  on  combat  conditions,  the  conditions  of  the  terrain, 
etc. 


The  first  physician  assistance,  as  is  well  known,  is  given  at 
the  PMP  (Regimental  Medical  Station)  and  here  the  first  medical  clas¬ 
sification  is  made.  The  volume  of  medical  assistance  of  the  PMP  and, 
consequently,  the  character  and  classification  of  the  wounded  at  this 
stage,  were  determined  depending  on  combat  conditions.  The  volume 
of  medical  assistance  even  during  the  most  favorable  conditions  is 
not  large  but  all  of  it  requires  intrastation  and  evacuation  classi¬ 
fication.  A  group  of  lightly  wounded  is  separated,  who  remain  at 
the  PMP,  wounded  who  require  bandaging  and  temporary  rest  and  also 
wounded  who  do  not  need  transportation  and  evacuation  immediately. 
Appropriate  to  this,  at  the  PMP  there  are  a  receiving  classifica¬ 
tion  section,  a  bandaging  and  evacuation  section;  the  first  of  these 
podrazdeleniye  is  designated  as  a  classification  post.  More  compli¬ 
cated  classification  is  done  at  the  DMP  (Division  Medical  Station) . 
Combat  circumstances  which  have  a  decisive  influence  on  the  volume 
of  aid  given  at  the  DMP  understandably  affect  the  classification. 

In  this  connection,  during  a  war  one  notes  significant  variations 
both  in  the  planned  treatment  and  evacuation  plan  and  that  used 
depending  on  the  conditions  which  have  been  created.  Moreover,  as 
one  improves  the  specialized  treatment,  medical  indications  are 
changed  for  operative  intervention  which  affected  the  intrastation 
and  interstage  classification.  Classification  began  immediately 
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upon  receiving  wounded  at  the  DMP.  All  of  those  who  arrived  were  di¬ 
vided  into  three  groups  (after  1942) : 

1)  the  lightly  wounded,  that  is,  those  who  could  be  treated  at 
a  GLR  (hospital  for  light  casualties) , 

2)  the  remaining  wounded  and 

3)  those  who  are  sick.  Division  of  a  group  of  the  sick  was 
done,  besides  for  treatment  purposes,  for  full  separation  of  them 
at  this  stage  from  the  wounded.  Each  group  was  sent  to  separate  re¬ 
ceiving-classification  tents  where  a  more  detailed  medical  classifi¬ 
cation  was  made  with  an  appropriate  diagnosis.  The  lightly  wounded 
were  sent  for  bandaging  where  the  diagnosis  could  be  made  more  pre¬ 
cise  and  where  they  could  again  be  redivided  into  groups.  Some  of 
the  wounded  requiring  the  shortest  time  period  for  treatment  re¬ 
mained  at  the  DMP;  another  part  was  sent  to  the  AGLR  (army  field 
hospital  for  minor  casualties)  or  the  FGLR  (field  hospital  for  light¬ 
ly  wounded)  depending  on  the  time  period  for  the  treatment.  These 
time  periods  as  different  periods  of  the  war  and  under  different  com¬ 
bat  operations  varied.  At  the  MSB  (medical  battalion)  the  wounded 
often  stayed  for  10  days;  in  the  army  region  they  stayed  for  3-4 
weeks;  and  at  the  front  they  remained  for  from  1  to  2  months. 

In  the  receiving-classification  tent  where  the  "other"  wounded 
were  concentrated  including  those  who  were  severely  wounded,  a  good 
deal  of  experience  was  required  for  classification  and  often  for 
making  the  diagnosis  more  precise,  the  necessity  arose  to  send  the 
wounded  to  be  bandaged.  For  convenience  a  classification  marking 
was  used  for  directing  these  wounded.  The  classifications  markings 
usually  were  distinguished  by  color:  the  red  marking  with  the  num¬ 
ber  1  meant  send  for  operation  first,  with  the  number  2  -  second, 
a  blue  notice  meant  sent  fcr  bandaging  in  turn;  blue  with  the  letter 
0  meant  remain  at  this  post  and  yellow  -  isolation  is  necessary. 

The  wounded  who  were  sent  for  further  evacuation  received  white  tags 
with  the  symbols  E-l  and  E-2  indicating  priority.  The  supply  of 
classification  tags  was  centralized.  In  addition  at  the  institutions 
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in  the  combat  region  tags  were  used  indicating; the  necessity  for 
sending  the  patient  to  the  shock  tent. 

In  those  cases  where  besides  the  DMP  in  the  combat  region  a 
KhPPG  (Mobile  surgical  field  hospital)  of  the  first  line  had  been 
set  up,  in  certain  cases  the  general  classification  post  was  set  up 
here  for  distribution  of  patients  according  to  an  earlier  plan. 

In  the  combat  region,  as  a  rule,  wounded  were  operated  on  who 
needed  primary  treatment  of  the  wounds,  wounds  in  the  stomach  requir¬ 
ing  stopping  the  bleeding,  certain  wounds  in  the  chest,  patients  who 
could  not  be  transported,  wounded  with  complicated  anaerobic  infec¬ 
tions  and  the  lightly  wounded  who  required  a  short  term  treatment. 

As  has  already  been  indicated,  distribution  of  wounded  to  a  signifi¬ 
cant  degree  depended  on  combat  circumstances.  For  instance,  before 
large  attack  operations,  sometimes  in  the  first  periods  of 
the  battle,  the  wounded  were  sent  directly  to  evacuation  hospitals 
set  up  right  next  to  the  combat  region  at  the  same  time  that  the 
treatment  institutions  of  the  army  and  particularly  the  combat  region 
remained  available  expecting  casualties  first  from  the  attacking 
armies.  During  the  Leningrad  blockade,  MSB  and  front  evacuation  hos¬ 
pitals  were  placed  often  in  direct  proximity  to  each  other  on  the 
city  streets.  In  the  organization  of  the  medical  service,  one  could 
take  into  consideration  the  special  features;  however  in  most  combat 
operations,  the  DMP  particularly  and  the  KhPPG  attached  to  the  first 
line  are  the  basic  stage  for  giving  surgical  aid  and  the  location 
for  basic  classification  of  the  wounded  with  evacuation  intended  for 
specialized  treatment. 

In  the  army  region  with  improvement  in  specialized  treatment, 
that  is,  since  1942,  classification  was  done  in  a  special  evacuation 
receiving  station  and  sometimes  assigning  a  hospital  to  it  which 
thus  was  a  classification  evacuation  SEG  (clearing  and  evacuating 
hospital) .  From  here  all  transport  was  sent  from  the  combat  region 
and  interhospital  classification  was  made,  that  is,  distribution  of 
the  wounded  for  specialized  treatment.  This  sorting  also  depended 
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on  combat  circumstances,  on  the  character  of  the  combat  operation  and 
on  dislocation  of  medical  institutions  of  GBA  (army  base  hospital). 

However,  in  all  circumstances  the  lightly  wounded  were  especial¬ 
ly  separated  and  concentrated  in  the  GLR. 

In  the  group  of  lightly  wounded  there  were  wounded  requiring 
an  ambulatory  treatment.  One  of  the  causes  for  setting  up  hospitals 
for  lightly  wounded  was  to  avoid  transporting  excessive  contingents 
to  the  rear  and  combining  treatment  of  the  wounded  with  an  increase 
in  professional  knowledge  and  habits  of  soldiers. 

It  was  characteristic  for  GLR,  for  example,  that  for  all  sys¬ 
tems  of  specialized  treatment  a  complex  of  treatment  was  set  up, 
that  is,  the  use  simultaneously  with  surgical  treatment  of  the  wound 
of  physical  therapy  methods,  therapeutic  physical  exercise  and  work 
therapy.  Incidentally  with  the  wounded  combined  into  groups  accord¬ 
ing  to  their  state  of  health,  exercises  in  combat  and  political 
training  were  given.  Only  in  the  first  section  of  the  hospital  were 
the  wounded  actually  hospitalized.  In  the  second  and  third  sections 
they  were  located  in  camps  and  were  in  uniform.  The  orders  for  the 
day  were  set  up  in  the  same  way  as  in  combat  chast ' . 

The  GLR  were  equipped  with  the  appropriate  apparatuses  for 
treatment  and  training  exercises.  Instruments  for  therapeutic  phy¬ 
sical  exercise  were  continuously  improved  in  the  hospital  shops  and 
at  the  same  time  were  demonstrated  at  exhibits  during  army  and  front 
conferences . 

If  one  considers  not  only  the  scale  of  the  war  but  also  the 
movement  of  the  armies  for  hundreds  of  thousands  of  kilometers,  the 
importance  of  hospitals  for  the  lightly  wounded  cannot  be  overevalu¬ 
ated.  Only  on  the  basis  of  experience  in  operating  GLR  did  it  be¬ 
come  clear  that  to  fully  reestablish  the  functioning  of  the  damaged 
extremity  in  the  lightly  wounded  was  not  so  easy  in  general.  This 
requires  sometimes  a  great  deal  of  knowledge  and  skill,  more  so  than 
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treating  wounds  with  broader  and  more  complex  damage. 


One  of  the  first  specialized  hospitals  (besides  the  GLR)  was 
organized  by  assigning  groups  of  forces  from  ORMU  (separate  medical 
reinforcement  company)  and  KhPPG  hospitals  for  treatment  of  neuro¬ 
surgical  wounds,  in  particular  the  GBA  (army  base  hospital) 
were  the  basic  stage  for  surgical  treatment  of  wounds  of  the  skull. 

In  these  hospitals,  besides  wounds  in  the  skull,  sometimes  there 
were  wounded  with  wounds  in  the  neck,  eyes,  ears  and  nose.  Moreover, 
classification  in  the  evacuation  reception  and  SEG  (clearing  and 
evacuation  hospital)  GBA  included  hospitals  for  treatment  of  patients 
with  wounds  of  the  long  tubular  bones  (primarily  the  femur)  and  large 
joints,  then  for  wounds  in  the  chest,  and  the  urogenital  organs. 

The  wounded  with  anaerobic  infections  and  tetanus,  if  these  were  un¬ 
detected  in  the  general  classification,  usually  were  sent  to 
special  SEG  sections.  In  this  way,  the  so-called  general  sur¬ 
gical  hospitals  in  time  essentially  no  contingents  remained. 

The  time  periods  for  the  wounded  staying  in  the  GBA,  classify¬ 
ing  them  and  further  evacuation  depended  on  combat  assignments  of 
the  army  in  combat  circumstances.  Often  planning  a  new  attack  com¬ 
bat  operation  urgently  required  release  of  bed  patients  at  the  army 
base  and  evacuation  of  wounded  to  the  FEP 
hospitals . 

Thus,  the  task  of  the  GBA  included  conducting  specialized  treat¬ 
ment  of  wounded  evacuated  from  the  combat  region  and  keeping  in  the 
GBA  hospitals  those  who  should  complete  treatment  within  30-45  days. 
Moreover,  the  GBA  task  also  included  preparation  of  all  other  wound¬ 
ed  to  evacuation  to  GBF  (base  hospital  at  the  front)  for  further 
treatment  and  evacuation  to  the  rear.  One  must  note  that  the  number 
of  beds  in  the  GBA  hospitals  was  increased  throughout  the  war;  for 
instance,  in  the  later  period,  a  very  wide  contingent  of  wounded 
were  treated  in  conditions  as  close  as  possible  to  the  combat  opera¬ 
tions  area. 


GBF  (base  hospital  of  the  front)  were  deployed  in  the  front  rear 


and  connectea  to  the  GBA  by  railway  and  water  routes.  Classif ication 
of  the  remaining  wounded  was  accomplished  in  railway  receiving  areas 
and  in  more  detail  at  SEG  which  were  distinguished  by  their  high  ca¬ 
pacity.  Here  at  the  same  time  intrahospital  and  interhospital  clas¬ 
sification  was  made.  In  accordance  with  this  the  wounded  were  dis¬ 
tributed  to  specialized  evacuation  hospitals. 

The  problems  of  the  GBF  hospitals  were  treatment  of  wounded  un¬ 
til  combat  capability  was  restored,  and  in  a  time  period  which  would 
not  exceed  2-3  months.  Moreover,  in  the  GBF  hospitals  there  remain¬ 
ed  the  possibility  of  transporting  wounded  who  would  have  to  continue 
treatment  in  rear  treatment  institutions.  Classif ication  and  de¬ 
livery  of  wounded  to  hospitals  of  GBF  in  no  way  excluded  the  intra¬ 
hospital  classification.  On  the  contrary,  here  classif ication  oc¬ 
curred  both  at  the  moment  of  receiving  the  wounded  and  when  the  diag¬ 
nosis  and  course  of  treatment  was  made  more  precise.  Depending  on 
this,  the  question  was  finally  solved  as  to  further  evacuation  of 
the  wounded  to  rear  institutions. 

The  front  base  of  the  hospitals,  due  to  their  scope,  were  lo¬ 
cated  as  a  rule  in  severs  populated  areas,  usually  in  cities.  Eva¬ 
cuation  classification  at  GBF  must  be  done  particularly  carefully 
taking  into  consideration  the  tremendous  distances  in  our  country 
and  the  necessity  involved  with  this  of  prolonged  transport  during 
evacuation  to  hospitals  in  the  deep  rear.  Observation  of  classifi¬ 
cation  and  monitoring  was  accomplished  by  the  clearing  and  evacua¬ 
tion  hospitals  (KEG)  which  existed  only  with  very  large  front  hos¬ 
pital  bases. 

Classification  of  wounded  being  a  necessary  prerequisite  for 
specialized  treatment  was  also  done  upon  arrival  of  military-medi¬ 
cal  trains  at  the  evacuation  post  in  the  rear  of  the  country.  The 
wounded  who  had  arrived  at  the  rear  were  in  the  final  stage  of  eva¬ 
cuation  where  their  treatment  must  be  completed.  Classification  of 
the  wounded  who  had  arrived  on  military-medical  trains  occurred  in 
the  receiving  area  near  the  railway  station  and  at  the  SEG  and 


final  classification  was  done  at  the  designated  hospital. 

As  one  went  deeper  into  the  rear,  specialized  treatment  changed 
greatly  depending  on  the  contingent  of  wounded.  According  to  the 
system  of  classification  and  distribution  of  wounded  which  was  used, 
in  the  rear  hospitals  there  were  concentrated  particularly  the  wound¬ 
ed  who  required  long  periods  of  treatment  and  also  those  who  would 
be  discharged  upon  completion  of  treatment.  Here  wounded  were  eva¬ 
cuated  with  amputated  extremities,  with  osteomyelitis,  those  with 
incorrectly  healed  fractures,  with  twisted  extremities  and  deforma¬ 
tions  of  them,  with  badly  healed  joints,  ankylosis,  contractures, 
unhealed  ulcers,  etc.  However,  in  some  of  these  wounded  after 
various  operations,  not  only  was  their  work  capability  restored  but 
also  their  combat  capatd li ty , 

On  the  whole,  the  entire  system  of  specialized  treatment  was 
completely  developed  during  World  War  II  and  could  be  very  correctly 
considered  as  a  tremendous  achievement  for  Soviet  medicine.  It  pro¬ 
vided  conditions  for  qualified  care  of  patients,  facilitated  the 
broad  use  of  medical  equipment,  made  treatment  means  available  as 
much  as  possible.  This  system  was  the  further  development  of  the 
Pirogov  classification  of  wounded.  Based  on  stage  treatment  with 
evacuation  according  to  need,  it  was  a  prerequisite  for  successful 
surgical  treatment  during  wartime.  Only  evacuation  according  to 
need  with  reclassification  of  wounded  at  each  stage  by  group  which 
combined  uniform  treatment  measures,  provided  a  stage  treatment  by 
speciality . 

N  I.  Pirogov  evaluated  the  significance  of  the  total  prelimin¬ 
ary  examination  of  patients  and  distribution  of  them  into  groups. 
During  classification  of  wounded  he  pointed  out  that  a  definite  or¬ 
der  in  giving  aid  had  been  achieved  in  accordance  with  instructions 
and  possibilities  of  effective  surgical  treatment  at  each  stage. 

In  the  final  analysis  this  "classification"  led  to  specialized 
treatment.  The  path  from  intrastage  classification  to  specialized 
treatment  and  evacuation  according  to  need,  duties  and  work  was 
completed  during  World  War  II.  Who  among  the  senior  physicians 

159 

- -  ■  mrn  .■¥  MHJ1  11 


does  not  understand  how  during  the  first  World  War  in  military  hos¬ 
pitals  at  the  front  in  rows  of  bunks  side  by  side  there  lay  malaria 
patients,  those  with  chest  wounds,  patients  after  operations  as  a 
result  of  appendectomy,  those  wounded  in  the  large  intestine,  those 
with  amputations  of  the  fingers,  persons  wounded  with  amputation  of 
the  femur,  etc.?  There  are  even  some  advantages  in  this  positioning 
of  wounded  and  sick  keeping  in  mind  that  those  who  are  recovering 
or  the  lightly  wounded  can  help  the  severely  wounded,  feed  them 
and  participate  in  changing  bedding  and  doing  other  housework. 

Attempts  to  group  patients  with  uniform  wounds,  for  example, 
face  and  neck,  separately  from  penetrating  wounds  of  the  skull  was 
done  even  in  the  first  World  War.  Such  attempts  were  made  in  foreign 
armies.  But  nowhere  was  it  systematized.  During  combat  actions  at 
Lake  Khasan  and  the  Khalkin-Gol  river,  these  attempts  were  begun  more 
persistently;  however,  a  real  system  was  still  far  off. 

Before  World  War  II  the  most  highly  developed  specialized 
treatment  was  achieved  in  Leningrad  during  the  war  with  the  Byelo- 
finns  in  1939-1940.  It  is  explained  that  the  entire  front  was  serv¬ 
ed  by  such  a  tremendous  city  as  Leningrad  and  with  its  numerous  clin¬ 
ics,  institutes,  exemplary  hospitals  directed  by  highly  qualified 
specialists.  But  here  it  is  impossible  not  to  talk  about  a  system 
because  the  existing  treatment  institutions  were  already  in  use.  It 
was  completely  natural  to  send  the  wounded  with  injuries  to  the  cen¬ 
tral  and  peripheral  nerves  to  the  neurosurgical  institute  and  the 
wounded  with  gunshot  fractures  of  the  femur  to  the  traumatology 
institute. 

Even  in  World  War  II  a  system  of  specialized  treatment  was  com¬ 
pletely  developed  beginning  with  the  combat  region  and  going  to  the 
deep  rear. 

However,  organization  of  the  system  of  specialized  treatment 
of  wounds  was  not  a  purely  medical  measure.  Although  it  was  dictated 
by  the  state  of  modern  surgical  science,  it  was  also  closely  connected 
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to  the  successes  of  surgical  treatment  at  evacuation  stages  and  at 
the  same  time  depended  on  combat  and  sanitation- tactical  circumstances. 

In  the  conditions  of  modern  war,  certainly  not  always  can  one 
require  fulfillment  at  each  stage  of  all  of  the  surgical  measures. 

The  requirements  of  this  must  be  limited  to  fulfilling  the  most  ex¬ 
pedient  measures  in  given  conditions  for  a  given  wound  and  at  this 
stage  in  which  they  are  found,  then,  it  is  necessary  to  take  into 
consideration  everything  that  was  done  at  the  preceding  stage  and 
to  discover  the  problems  of  the  succeeding  stage.  This  means  that 
no  abstract  surgical  science  could  dictate  the  volume  of  aid  at  a 
given  stage  but  that  the  combat  conditions  which  determine  the  treat¬ 
ment  and  evacuation  plan  developed  for  a  given  combat  operation  and 
which  change  over  the  entire  duration  of  the  whole  system  of  treat¬ 
ment  at  evacuation  institutions  of  combat,  army  and  front  regions, 
are  significant. 

Documentation 

From  the  moment  of  examination  of  the  wounded  patient  at  the 
MSB  (or  the  KhPPG  of  the  first  line)  ,  it  was  possible  to  pronounce 
a  precise  diagnosis  and  draw  up  documentation  in  the  form  of  a  his¬ 
tory  of  the  patient  if  the  wounded  person  did  not  come  from  the  army 
region  without  delay  in  the  combat  region.  Speaking  of  the  course 
of  the  wound,  it  is  impossible  to  establish  in  the  documentation 
clinical  observations.  The  stage  treatment  of  the  wound  without  re¬ 
cording  in  the  documentation  is  impossible  and  therefore  must  be 
given  primary  significance  in  the  combat  field  surgery.  Where  in 
peacetime  conditions  with  treatment  of  the  patient  by  various  phy¬ 
sicians  and  upon  arrival,  by  one  or  another  average  medical  work¬ 
er,  the  documentation  plays  a  very  important  role;  during  trans¬ 
portation  of  the  wounded  person  from  one  medical  institution  to 
another,  discovering  the  clinical  course  of  the  wound  would  be  un¬ 
thinkable  without  the  accompanying  documentation.  Equally,  gener¬ 
alization  of  the  outcome  of  the  treatment  is  unthinkable. 


In  this  chapter  we  will  consider  only  the  documents  which  are 


basically  studied  in  clinical  practice  and  for  treatment  of  the  wound. 


1.  The  medical  chart  from  the  front  region  (Figs.  49  and  50) 

is  filled  out  when  the  patient  receives  first  aid  from  the  physician. 

It  is  essentially  a  brief  history  of  the  disease.  It  is  a  very  im¬ 
portant  document  making  it  possible  to  judge  the  time  of  the  wound, 
the  time  and  character  of  the  technician  and  physician  primary  as¬ 
sistance,  the  severity  of  the  wound  and  the  effectiveness  of  the 
measures  taken.  An  evaluation  of  the  initial  period  of  the  wound  is 
based  on  this  document  which  accompanies  the  wounded  patient  during 
his  treatment. 

2.  History  of  the  illness.  The  history  of  the  illness  is  the 
basic  document.  It  accompanies  him  everywhere  when  he  is  evacuated  and 
to  any  treatment  institutions  where  he  may  stay.  The  history  of  the 
illness  is  compiled  for  a  single  injury.  It  reflects  the  course  of 
the  wound  process  from  the  moment  of  its  occurrence  to  its  final  out¬ 
come.  During  wartime  in  each  hospital  where  the  patient  is  sent, 

a  new  sheet  is  added  to  the  h- itory  of  the  illness  without  making 
any  changes:  this  is  a  new  insert  which  adds  to  the  history  of  the 
illness  and  which  stays  with  the  patient. 

3.  Additional  documentation  are  X-rays,  reports  of  laboratory 
studies,  etc.  and  these  make  up  part  of  the  history  of  the  illness. 

The  envelope  evacuation  card  (Fig.  51)  is  used  not  only  for  packing 
the  sheets  but  includes  a  transport  notation  for  the  patient. 

4.  Operation  log.  It  includes  not  only  a  detailed  description 
of  operative  intervention  listing  its  sections  but  also  gives  inform¬ 
ation  on  the  most  recent  results  at  any  treatment  institution. 

5.  A  book  with  records  of  surgery.  In  it  the  special  features 
of  the  wound,  the  operative  interventions  and  a  brief  analysis  of 
the  wound  and  its  latest  treatment  are  recorded.  Moreover,  every  day 
a  list  of  information  is  recorded  in  the  book  with  a  compilation  of 
monthly  reports. 
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Date  and  MEDICAL  INJECTION 

time  of  .ASSISTANCE  OF  SERUM: 

wound:  in  company. .  .ch.  /Antitetanus 


middle  name 
chast; 

Private,  junior  commander 
prisoner  ( underline) 

'bounds:  head,  chest,  stom¬ 
ach*  oxcruaicy;  contusion, 
frostbite,  burn,  injury  from 
cnemical  gas ,  sickness  (un¬ 
derline)  . 

diagnosis 


Evacuated  to: 


Private,  junior^comraamSSr,  chief  of 
staff,  prisoner  (underline). 

| _ _ chast,1 _ 

I  .Hagnosis  (underline). 


0.  With  damage  to  the  boned, 
without  damage  to  the  honor 


TOURNIQUET:  iFTKe  ‘ 
bate  and  tinu  ch* 

time  of  . 

application 


fragmentation,  E-  WOUND:  chest, 
cold  weapon  skull,  stomach, 

3.  Site  face,  pelvis 

perforated,  jaw,  spine, 

indirect,  eyes,  joints, 

penetrating,  neck,  extremi- 

nonpenet rating, 
multiple 

C.  Lacer  wound 


pelvis 
spine, 

_ _ _  . .  joints, 

penetrating,  neck,  extremi-  \  ~  :  j| 

nonpenetrating,  ties,  ^  [I  . — 

multiple  £  !  5^  .Vabu*  j  tfhere  and  when 

...  Lacer  wound  lett.  *y  1  was  this  chart 

not  u&OTstcd  - u vpsr.  j  i  -a~ -  mied 

■  .  lower - 1  ;  2W  ,  TMP  regiment- 

specify  ^  anatomical  region  . •  DM  Jlvl,i8g 

Last  name  of 

diagnosis  of  illness,  damage  from  J  jg 3 Aircraft  physician: 
chemical  warfare,  gas,  contusion,  1 
"Burn,  frostbite. 


Truck  1 


llUk  —  r  | - . 

specify  anatomical  regioA°Wer 


date  the  chart  was  filled 


I  Antigangrl$e 


'Z  >• 

|;*y  wka^ 
ilJ:_0n  foot 

P  V - 

B  I. 

-j;|  Sitting 

!n  A? 

II  Jr 

1  a  <IV 


SPECIAL  TREATMENT  FOR  INJURY  FROM  TOXIC  AGENTS’! 


Fig.  49.  Front  region  chart. 
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6.  Chart  of  the  sections.  This  document  is  filled  out  upon 
death  at  any  stage  and  is  very  important  for  evaluating  the  character 
of  the  wound  and  the  treatment  measures. 

Besides  these  documents,  for  studying  the  wound  sometimes  one 
encounters  the  necessity  for  using  a  number  of  other  chiefly  moni¬ 
toring  and  comparing  evaluations  of  data  -  a  book  of  records  of  the 
wounds,  a  dictionary  of  wounds,  a  manual  on  dressings,  a  manual  on 
blood  transfusion,  orders  for  evacuation,  etc.  Also  the  classifica¬ 
tion  notices  met tioned  above  are  attached  to  the  document. 

A  very  important  document  is  the  record  of  the  surgeons.  In  the 
first  years  of  the  war  these  reports  were  compiled  according  to  cal¬ 
endar  date  and  only  in  the  second  half  of  the  war  was  it  deemed  neces¬ 
sary  not  only  to  separate  the  calendar  periods  of  certain  military 
operations  but  also  to  compare  them  appropos  of  a  given  combat  opera¬ 
tion.  One  should  note  that  the  records  not  only  of  the  front  and 
the  army  surgeons  but  also  of  the  chief  surgeons  of  division  hospi¬ 
tal  bases  and  hospitals  are  of  particular  interest  and  require 
serious  study. 

The  report  data  in  most  cases  was  not  purely  statistical;  it  con¬ 
tained  an  analysis  of  the  materials  obtained  and  was  the  basis  for  re¬ 
ports  at  conferences  of  the  army,  the  fronts  or  the  rear  bases.  These 
reports  were  also  of  great  assistance  in  studying  the  surgical  experi¬ 
ence  of  World  War  II. 

These  reports  were  used  when  compiling  most  of  the  work  pub¬ 
lished  in  surgical  journals  and  manuals  during  the  war. 

During  the  war  also  a  large  amount  of  illustration  material  was 
accumulated;  photographs,  drawings,  preparations  and  documentary  films. 

Difficulties  in  collecting  these  documents  in  a  military  region 
are  sometimes  extremely  great  but  they  were  sent  so  that  the  accumu¬ 
lated  material  could  reflect  as  objectively  as  possible  the  experi¬ 
ence  of  World  War  II.  What  has  been  said  gives  us  an  understanding 
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ENVELOPE- EVACUATION  CHART 


Form  No.  6 


i  East  name  First  name 

Pfitrnnvmi-C-  Mi  1  i tarv  title 

■J.  Diagnosis  -  -  . 

(write  in  Russian) 

'i.  Sent  to 

(name  of  hospital  and  department) 
How  and  by  what  transport  means - - 

is  the  person  evacuated 

5  Spf>rial  instTnirfinn* 

(name  of  the  hospital) 
- 194 


Signature  _ _ _ 

(write  the  last  name  of  the  physician  clearly) 

Reverse  side 


Name  of  the  institution 

Date 

Name  of  the  treatment  in- 
stitution  to  which 

a  tjie  person  1S 

Ad-  j  Disci 
mission 

i 

evacuated 

i 

'• 

i 

i 

j 

i 

! 

! 

i 

1 

i 

1 

i 

! 

Fig.  51.  Envelope- evacuation  chart 


of  the  requirements  which  face  the  military  and  medical  service  of 
the  Armed  Forces  for  fulfilling  these  documents:  not  doing  this 
would  have  been  the  same  as  not  giving  aid  to  the  wounded. 


Changes  in  the  General  State  of  the  Wounded 


The  general  condition  and  feeling  of  well, being  of  the  wounded 
patient  changes  sharply  in  the  first  hours  and  days  after  the  wound 
occurs  with  an  excessive  blood  loss,  shock,  asphyxia  (open  pneumothor¬ 
ax)  ,  irritation  of  the  peritoneum,  infrequent,  rapidly  occuring  forms 
of  anaerobic  infection  and  in  general,  with  severe  wounds. 

In  the  absence  of  these  phenomena,  the  overwhelming  majority  of 
wounded  in  the  first  days  after  their  occurrence  and  surgical  assis¬ 
tance,  slept  for  a  large  part  of  the  time.  This  tendency  to  sleep, 
undoubtedly,  is  a  reaction  of  the  organism  to  the  transfer  from  a 
stress  state  which  it  has  undergone  during  combat  assicnments  to 
a  state  of  relative  calm  in  conditions  of  the  treatment  institutions. 


Soon  after  the  wound  occurs,  the  wounded  persons  suffer  from 
thirst  which  is  easily  satisfied  if  the  blood  loss  is  not  great.  An 
increased  appetite  with  the  favorable  course  of  the  wound  process  is 
apparent  by  the  third  to  fourth  day  after  the  wound  occurs. 

Only  those  who  are  very  lightly  wounded  undergo  no  temperature 
reaction  or  appropriate  changes  in  cardiac  activity  and  state  of  the 
blood.  As  a  rule  with  all  wounds  with  damage  to  the  skin  and  deeper 
damage,  temperature  rises  after  a  few  hours.  With  noncavity  wounds 
the  first  rise  in  temperature  is  noted  only  on  the  day  the  wound  oc¬ 
curs  or  on  the  following  day.  Further,  in  the  following  3-4  days, 
the  temperature  continues  to  rise  giving  a  typical  curve  with  morn¬ 
ing  drop  and  evening  rise.  However,  in  the  absence  of  severe  infec¬ 
tious  complications  the  temperature  does  not  exceed  the  usual  38.5°. 
Beginning  on  the  fourth  to  fifth  day,  the  temperature  curve  shows  a 
tendency  toward  a  decrease?  at  the  end  of  the  first  week,  rarely  later 
than  10-12  days,  the  temperature  reaches  a  normal  level  and  in  the 
absence  of  new  complications  does  not  rise  further.  Evacuation  of 
wounded  with  elevated  temperatures  often  prolongs  the  indicated  time 
periods  even  with  satisfactory  immobilization  and  transport  with 
good  shock  absorption. 
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The  question  of  causes  of  fever  in  wounded  persons,  inciudi’- 
postoperative  patients,  arose  after  the  introduction  of  methods  of 
antiseptics  and  aseptics  because  up  until  then,  the  postwound  fever 
was  considered  an  unavoidable  result  of  the  wound.  It  was  noted  that 
when  the  wound  healed  even  without  clinically  noted  local  inflammatory 
reactions,  the  temperature  can  be  elevated  for  several  days.  In  a  num¬ 
ber  of  studies  it  has  been  established  that  absorption  of  the  products 
or  protein  decomposition,  autolysis  in  particular,  absorption  of  hemo- 
tomas  in  blood  which  impregnate  the  tissue  involve  an  increase  in 
temperature  in  the  wounded  persons  and  in  postoperative  patients.  How¬ 
ever,  with  the  passage  of  time,  it  was  discovered  that  sterile  wounds 
are  almost  nonexistent  and  the  majority  of  studies  have  concluded  that 
the  microorganisms  in  the  wounds  and  their  vital  activity,  causing  an 
increase  in  breakdown  in  tissue  and  themselves  forming  "pyrogenic" 
products,  are  an  etiologic  factor  causing  resorption  fever  during  the 
clinically  smooth  course  of  the  healing  process. 

Observations  showed  that  a  fever-less  course  of  a  postoperative 
period  after  small  aseptic  operations  is  very  rarely  encountered; 
gunshot  wounds  themselves  rarely  occur  without  temperature.  It  is 
completely  obvious  that  injury  to  the  tissue  during  operations  cannot 
be  compared  with  trauma  from  a  gunshot  wound.  In  the  latter  case,  due 
to  the  use  of  penicillin,  the  postoperative  period  in  patients  has  be¬ 
gun  to  occur  without  fever  or  with  insignificant  or  short-term  eleva¬ 
tions  in  temperature.  Penicillin  does  not  cause  resorption  of  the  de¬ 
cay  products  but  clearly  inhibits  the  life  activity  of  microbes;  it 
is  again  confirmed  that  the  wound  microflora  are  part  of  a  factor  play¬ 
ing  an  important  role  in  the  elevation  of  temperature  in  the  wounded. 

If  one  excludes  the  excessive  blood  loss  and  appearance  of  shock, 
then  one  does  not  observe  in  gunshot  wounds  a  disturbance  in  functions 
of  the  cardiovascular  system:  pulse  rate  usually  corresponds  to  tem¬ 
perature.  Mass  measurement  of  blood  pressure  done  during  the  war  in 
a  number  of  DMP  in  order  to  discover  signs  of  shock,  indicated  that 
uncomplicated  wounds  do  not  cause  a  drop  in  blood  pressure  or  in  gen¬ 
eral  it  corresponds  to  blood  loss  and  is  rapidly  equalized.  The 
wound  does  not  occur  without  change  for  the  organism  and  undoubtedly 
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is  reflected  in  the  functions  of  the  internal  organs  of  the  wounded 
person.  For  the  first  time  in  the  history  of  wars,  these  changes  were 
studied  in  such  detail  that  at  the  present  time,  they  are  the  basis 
for  developing  a  general  regime  for  the  wounded  which  up  until  now  has 
been  done  only  empirically.  However,  it  should  be  noted  that  N.  I. 
Pirogov  even  in  the  Sevastopol'  campaign  treated  the  wounded  both  as 
an  attentive  and  responsive  physician  and  as  a  scientist  who  was  tak¬ 
ing  into  consideration  all  of  the  functions  of  the  organism.  He  indi¬ 
cated  a  very  basic  line  of  behavior  and  relation  of  wounded  and  workers 
in  the  military  and  medical  service. 

Information  on  reactions  of  the  blood,  exchange  of  substances, 
etc.,  are  presented  in  special  sections. 

The  clinical  course  of  a  wound  which  is  not  complicated  with 
severe  infection  depends  on  the  degree  of  damage  which  occurred  with 
the  injury  and  its  location  and  character.  The  character  and  type  of 
surgical  intervention  when  rendering  first  aid  plays  a  very  important 
role  in  the  progress  of  the  wounded  person.  The  surgical  treatment 
in  turn  depends  on  the  diagnostics  of  the  wounded  and  classification  of 
the  wound. 

Groups  of  Wounded 

The  wounded  are  divided  into  groups  according  to  the  location  of 
the  wound  and  also  in  accordance  with  special  characteristics. 

Among  those  wounded  in  battle  is  a  group  of  wounded  with  contu¬ 
sions,  that  is,  those  whose  skin  covering  has  not  been  damaged. 

Wounded,  that  is,  those  with  damage  to  the  skin,  are  divided  into 
those  who  have  received  simple  and  those  who  have  received  multiple 
wounds.  In  the  latter  case  one  or  several  regions  of  the  body  may  be 
damaged  by  two  or  more  bullets,  by  two  or  more  fragments. 

Combined  or  associated  wounds  are  those  where  the  same  bullet 
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or  the  same  fragment  damages  two  different  areas  of  the  body,  for  ex¬ 
ample,  the  chest  and  stomach,  femur  and  stomach,  hand  and  chest,  etc. 

The  type  of  wound  is  specified  by  the  weapon  causing  the  wound 
and  these  are  divided  into  cold  weapons,  wounds  from  bullets,  frag¬ 
ments,  mines,  etc. 

Further,  the  wounds  are  divided  into  wounds  of  soft  tissue  with¬ 
out  damage  to  the  bone,  and  those  with  damage  to  the  bone  penetrating 
into  a  cavity  and  those  which  do  not  penetrate. 

The  severity  of  the  wound  is  very  important  for  further  direc¬ 
tion  of  the  wounded  in  combat  field  circumstances.  The  wounded,  ac¬ 
cording  to  the  severity  of  the  wound  received  by  them,  are  divided 
into  serious,  average  severity  and  light.  We  have  already  talked 
about  the  latter  group  above.  For  this  group  of  wounds  the  possi¬ 
bility  of  self  care  is  characteristic,  there  is  an  absence  of  danger 
to  life,  there  is  a  favorable  prognosis  and  possibility  of  evacuation 
sitting  up  by  any  means  of  transportation  including  returning  empty 
cars. 


The  severely  wounded  are  those  who  have  received  cavity  wounds 
with  damage  to  the  internal  organs,  gunshot  fractures  of  the  femur, 
wounds  to  the  coxofemoral  joint,  most  of  the  wounds  to  the  knee, 
wounds  to  open  extremities,  damage  to  large  blood  vessels,  those  found 
unconscious,  in  a  state  of  shock,  etc. 

All  of  the  other  wounded  belong  to  the  group  labeled  average 
severity.  This  group  includes  those  who  have  received  gunshot  frac¬ 
tures  of  the  shoulder,  forearm,  crus,  wounds  to  the  face  with  damage 
to  the  bone,  part  of  the  wounds  with  multiple  injury,  with  signifi¬ 
cant  damage  to  soft  tissue.  The  indications  for  surgical  intervention 
are  of  decisive  importance  for  the  further  course  of  the  wound.  Even 
in  the  first  examination  of  the  damaged  area  and  the  wound,  one  should 
solve  the  basic  question:  whether  or  not  it  is  necessary  with  any 
given  wound  to  use  operative  intervention  or  primarily  should  conserva¬ 
tive  treatment  be  followed. 
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Gunshot  wounds,  according  to  the  practice  of  World  War  II,  are 
divided  into  two  groups:  those  subjected  to  operative  intervention 
even  in  surgical  first  aid  and  those  not  subjected  to  such  treatment. 

At  the  beginning  of  World  War  II  in  the  medical  reports,  opera¬ 
tive  intervention  was  divided  into  operations  conducted  in  order  to 
eliminate  damage  to  internal  organs  and  primary  surgical  treatment. 
However,  such  a  division  was  not  only  unnecessary  but  also  was  not 
used  in  practice  because  these  interventions  could  not  always  be  dif¬ 
ferentiated.  For  instance,  for  example  operative  intervention  with  an 
open  pneumothorax  is  essentially  identical  to  surgical  treatment  of 
the  wound  of  the  chest  wall,  the  pleura  and  lungs;  first  amputation 
with  removal  of  part  of  the  extremity  has  just  the  same  purpose  and 
in  principle,  the  techniques  coincide  with  primary  treatment  of  the 
wounds,  etc. 

Due  to  this,  the  primary  surgical  treatment  was  included  in  the 
understanding  of  operative  intervention,  and  classification  of  gunshot 
wounds  took  on  a  complete  form,  that  is,  they  were  divided  into  gun¬ 
shot  wounds  which  did  not  need  operative  intervention  and  gunshot 
wounds  which  did  need  operative  intervention. 

Inasmuch  as  this  division  was  practically  accomplished  during 
mass  operations,  the  following  data  can  be  given. 

The  first  category  of  wounds  (those  requiring  operative  interven¬ 
tion)  include  all  wounds  which  as  a  result  of  intratissue  "explosion" 
and  damage  with  lacerations  and  bruises  were  apparent  even  in  the  very 
first  examination  according  to  the  following  clinical  signs:  swell¬ 
ing,  edema,  stress  on  the  tissue,  deformation,  etc.  It  is  understood 
that  with  penetrating  wounds  of  the  skull,  chest  and  abdomen,  opera¬ 
tive  intervention  was  indicated.  This  division  was  retained  throughout 
the  war. 

The  second  category  of  wounds  (those  which  do  not  require  opera¬ 
tive  intervention)  include  perforated  bullet  wounds  with  narrow  entry 
and  exit  apertures,  without  noticeable  swelling  of  the  extremity,  that 


is,  without  hemotomas  along  the  wound  channel,  without  deformation  of 
the  extremity,  depending  on  damage  to  the  bone.  Further  this  category 
includes  small  wounds  received  from  fragments  of  mines  or  hand  grenades 
if  they  were  on  the  surface  and  small  fragments  which  did  not  penetrate 
deeply  into  the  skin.  Finally,  here  we  should  list  certain  nonperfora¬ 
tion  bullet  (except  for  fragmentation)  wounds  with  small  entry  aperture 
and  narrow  bullet  course  without  hemotoma. 

On  the  basis  of  the  chart  of  fundamental  characteristics  which 
has  been  developed,  one  can  present  the  following  figures  which  char¬ 
acterize  the  practical  use  of  this  classification  of  gunshot  wounds  in 
World  War  II  1941-1945. 


Of  all  of  the  wounds  which  are  not  subjected  to  primary  surgical 
treatment  in  whatever  form,  one  can  say  that  85.7%  healed  without  com¬ 
plications,  that  is,  in  all  those  cases  the  diagnosis  of  wounds  which 
need  consersative  treatment  of  them  was  correct.  In  5.3%,  suppuration 
of  the  wound  occurred  which  required  special  intervention  and  in  1.4% 
anaerobic  infection  developed;  in  0.2%  sepsis  occurred  and  in  7.4% 
other  complications  set  in.  The  last  category  of  complications  in  the 
majority  of  cases  did  not  depend  on  the  method  of  treatment  or  was  re¬ 
lated  to  cases  in  which  operative  intervention  was  not  done  for  one 
reason  or  another.  Considering  the  circumstances,  one  can  state  that 
the  percent  of  correct  identification  or  even  just  the  percent  of  cases 
in  which  conservative  treatment  was  correct  reached  90.0%. 

Let  us  assume  that  in  all  wounds  where  operative  treatment  was 
not  done,  10.0%  were  erroneously  included  in  this  first  category.  If 
one  remembers  that  identification  of  wounds  at  DMP  was  done  in  combat 
circumstances,  often  under  fire,  with  a  large  overload  and  high  fatigue 
of  the  medical  personnel,  with  inadequate  illumination,  with  frequent 
changes  of  location  of  the  MSB,  etc.,  then  one  can  recognize  that  the 
number  of  errors  was  not  high  and  consequently  the  classification  was 
adequately  simple  and  suitable  for  mass  use. 

The  total  quantity  of  wounded  in  the  first  group  varied  within 
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significant  limits,  namely  in  large  free  material  from  15.0-20.0  to 
47.3%;  it  increased  in  parallel  with  the  number  of  bullet  wounds  be¬ 
cause  a  significant  part  of  these  wounds  did  not  need  treatment. 

In  the  character  of  the  clinical  course,  the  wounds  of  the  first 
group  are  similar  to  closed  injury:  breakdown  in  the  general  condi¬ 

tion,  temperature  reaction  and  reaction  of  the  cardiovascular  nervous 
systems  in  them  to  various  degree. 

Essentially  we  are  saying  that  these  wounds  can  be  fully  healed 
with  only  a  primary  application  of  bandaging.  However,  complex  treat¬ 
ment  (see  "Treatment")  required  close  observation  of  the  wound  and 
therefore  these  wounds  must  be  rebandaged. 

If  there  was  no  pain,  wetting  of  the  bandaging  and  unusual  tem¬ 
perature  reaction,  then  rebandaging  was  done  very  rarely.  On  the 
third  to  fourth  day  of  the  wound,  edema  and  absorption  of  the  liquid 
part  of  the  blood  (with  unavoidable  bleeding  in  the  wound  in  its  en¬ 
virons)  ,  some  small  tension  of  the  tissue  was  apparent  in  the  region 
of  the  wound  path  if  it  could  be  palpated.  The  entry  and  outgoing 
apertures  were  covered  with  semidried  crusts;  the  low  functional  stress 
of  the  muscle  became  possible  and  there  was  little  sickness.  The  skin 
covering  on  the  wound  apertures  either  remained  unchanged  or  became 
red  and  slightly  sensitive.  At  the  end  of  the  first  week,  the  wound 
apertures  were  covered  with  dry,  tightly  attached  scabs,  the  slight 
swelling  caused  by  edema  had  decreased  and  by  day  10-15,  the  scabs  had 
fallen  off;  later,  in  the  area  where  the  wound  aperture  had  been,  one 
observed  a  reddish  tender  epithelial  covering.  The  further  course  of 
the  wound  entirely  depended  on  the  existing  damage  and  on  the  complex 
treatment  used. 

With  surgically  treated  wounds  it  is  easier  to  follow  the  course 
of  the  healing.  In  the  absence  of  complications  of  severe  infection 
which  we  will  talk  about  in  the  appropriate  chapters,  the  essence  of 
the  process  was  reflected  in  the  sloughing  off  of  necrotic  tissue  and 
in  the  development  of  granulation  tissue. 
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In  the  absence  of  bleeding,  primarily  the  secretion  of  the  wound 
is  not  great.  The  tissue  under  the  bandaging,  in  spite  of  its  absorp¬ 
tion  properties,  remains  moist.  The  bottom  of  the  wound  may  be  covered 
with  layers  of  gauze  which  adhere  tightly  to  the  tissue  in  the  first 
days.  The  skin  edges  of  the  wound  have  a  normal  coloration.  The  fa¬ 
vorable  course  of  the  wound  can  be  judged  by  the  insignificant  quantity 
of  secretion  and  its  character,  by  the  absence  of  pain  and  morbidity  in 
the  environs  of  the  wound  and  also  by  the  general  state  of  the  wounded 
person  in  the  first  days  after  treatment.  In  the  presence  of  indica¬ 
tions  for  changing  the  bandage,  it  is  necessary  for  the  wound  to  be  at 
rest  so  that  only  its  surface  layers  will  be  disturbed  and  the  deeper 
layers  of  bandaging  intimately  connected  to  the  tissue  are  not  moved. 

In  order  to  protect  the  tissue  from  damage  when  changing  the  bandaging, 
liquid  lubrications  were  used.  4-5  days  later  the  secretion  of  the 
wound  took  on  a  suppurative  character.  When  necrotic  sections  are 
being  sloughed  off  it  would  be  difficult  to  expect  a  sterile,  that  is, 
a  oacteria  free  wound;  however,  as  the  granulation  forms,  the  impor¬ 
tance  of  the  microorganisms  as  a  pathogen  for  infection  becomes 
secondary.  The  absence  of  morbidity  and  gradual  drop  in  temperature 
to  normal,  a  normal  picture  of  the  blood,  force  one  to  assume  that 
microorganisms  in  the  wound  are  alive  only  on  the  surface.  Therefore, 
the  development  of  "healthy"  granulation  along  the  entire  surface  of 
the  wound  was  the  main  stage  in  its  healing.  It  is  necessary  to  note 
that  in  severe  wounds  and  in  wounds  of  average  severity,  as  a  rule, 
one  observes  a  drop  in  the  percent  of  hemoglobin  which  was  returned 
to  normal  at  the  end  of  the  first  month  after  the  wound  occurred. 


CHAPTER  III 


TREATMENT  OF  GUNSHOT  WOUNDS 

Historical  Review 

One  cannot  help  but  note  that  the  main  view  of  Hippocrates  are 
close  to  the  modern  beliefs.  Hippocrates  sharply  separated  healing 
of  wounds  without  suppuration  and  with  suppuration;  he  considered  the 
difference  in  the  course  of  healing  depending  on  the  character  of  the 
wound,  and  required  observation  of  cleanliness  when  treating  wounds. 

He  required  that  the  bandaging  material  be  clean  and  used  wine 
for  irrigation  of  the  wound.  Hippocrates  was  distinguished  by  his 
great  observation  capability:  he  directed  attention  to  the  fact  that 
a  wound  does  not  form  pus  if  it  does  not  come  into  contact  with  the 
fingers.  Of  course,  all  these  proposals  which  are  so  similar  to  mo¬ 
dern  aseptics  but  separated  from  it  by  many  centuries  were  based  only 
on  observations  and  were  not  scientifically  founded  but  they  could  be 
developed  further.  Five  hundred  years  after  Hippocrates,  these  posi¬ 
tions  were  defended  by  Cornelia  Tsel'z.  However,  new  active  methods 
of  surgical  intervention  or  treatment  of  wounds  were  added  to  them: 
establishing  blood  pressure  and  applications  of  ligatures  even 
double  ones  with  intersection  of  the  vessel  between  the  ligature, 
application  of  sutures  in  order  to  decrease  the  dimensions  of 
the  wounds.  150  years  later,  Klavdiy  Galen  was  already  on  the 


path  of  active  intervention  in  the  process  of  healing  wounds  -  he  at¬ 
tempted  to  directly  close  the  edge  of  the  wound  and  identified  the  de¬ 
velopment  of  a  bony  callous.  In  order  to  stop  bleeding,  Galen  used 
torsion  of  the  vessels,  pressure  of  the  bandages,  incandescent  iron 
and  ligatures. 

A  later  representative  of  the  classical  Greek-Roman  school  was 
the  Byzantine  Pavel  Eginskiy  who  is  well  known  as  the  first  physician 
who  described  removal  of  a  bullet  from  a  wound  and  ligature  of  the 
vessels  preventing  bleeding.  In  general  surgery  of  the  vessels  was 
developed  by  Pavel  Eginskiy  for  a  modern  level  of  knowledge  in  great 
detail . 

It  is  important  to  note  that  all  the  representatives  of  the  Greek- 
Roman  classical  school  for  treatment  of  wounds  did  not  forget  the  ther¬ 
apeutic  measures  of  a  general  character  and  judging  from  their  reports, 
they  were  proponents  of  it  to  stimulate  the  appearance  of  vis  medicatix 
naturae. 

From  the  beginning  of  the  Middle  Ages,  in  medicine  including  in 
surgery,  superstitions  characteristic  for  the  Middle  Ages  came  in  in¬ 
volving  religious  superstition  and  belief  in  the  force  of  the  "devil." 
In  ancient  times  treatment  of  wounds  and  the  wounded,  particularly  the 
latter,  were  based  on  thought  and  observation  and  not  on  theoretical 
conclusions.  The  Greeks  and  the  Romans  used  ways  and  means  which  they 
had  observed  useful  and  the  doctors  of  the  Middle  Ages  used  those, 
which  in  their  opinion,  had  to  be  used  due  to  mystical  superstition. 

The  absence  of  effect  was  due  to  mystical  causes  which  are  absurd  from 
the  point  of  view  of  modern  knowledge. 

The  accumulation  of  facts  and  observations  in  the  Middle  Ages 
was  extremely  slow.  As  is  known,  there  was  a  time  when  the  leading 
role  was  played  at  this  time  by  an  Arab  scientist  (Abul'kas).  Later 
on,  in  the  works  of  Theodorikh  and  in  particular,  the  works  of 
Mondevillya,  a  partial  return  to  the  principle  of  treatment  of  wounds 
presented  by  Hippocrates  was  noted.  However,  new  observations  were 
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added  to  his  and  essentially  ligature  of  blood  vessels  was  introduced 
which  had  been  forgotten  at  this  time  (Ambrose  Pare)  and  attempts  were 
made  to  treat  wounds  with  diet.  Gunshot  wounds  which  appeared  in  the 
fifteenth  century  required  particular  study.  However,  the  entire  his¬ 
tory  of  treatment  of  wounds  right  up  to  the  eighteenth  century  contains 
more  attempts  to  treat  wounds  in  military  conditions  than  just  treat¬ 
ment  because  for  treating  wounds  it  is  necessary  to  have  anatomical  and 
physiological  information  and  also  an  acquaintance  with  the  basics  of 
pathology.  However,  life  did  not  lead  one  to  expect  continuous  wars 
which  required  treatment  of  wounds.  The  development  of  a  military 
field  surgery  depended  not  only  on  the  development  of  surgery  but  also 
on  the  development  of  military  medicine  and  therefore  as  military  med¬ 
icine  was  formed,  military  and  field  surgery  developed.  Physicians 
and  surgeons  always  participated  in  war. 

Knowledge  of  military  surgery  in  war  was  highly  evaluated  even 
by  Homer  in  the  Iliad,  talking  about  Makhaon.  The  army  needs  a  medi¬ 
cal  service  not  only  in  wartime  but  also  on  a  day  to  day  basis  for  con¬ 
stant  maintenance  of  its  combat  capability  at  the  required  level.  A  num¬ 
ber  of  systematically  conducted  measures  can  be  used  to  solve  this  pro¬ 
blem;  these  measures  are  vital  only  in  cases  where  they  exist,  taking 
into  consideration  all  aspects  and  peculiarities  of  combat  activity 
when  they  were  organized  involving  fulfillment  of  combat  assignments, 
that  is,  when  not  the  work  of  separate  physicians  is  involved,  but  of 
the  entire  military  and  medical  service  carrying  out  medical  measures  cn 
the  basis  of  medical  medicine  one  of  whose  sections  is  military  and 
field  surgery. 

The  pioneers  in  military  field  surgery  as  a  set  of  special  de¬ 
vices  for  combat  conditions  for  surgical  measures  are  the  surgeons  and 
organizers  who  participated  in  wars  at  the  end  of  the  18th  and  the  be¬ 
ginning  of  the  19th  centuries,  who  considered  the  basic  problem  of 
organization  and  sugical  assistance  for  the  wounded.  The  creator  of 
the  military-field  surgery  as  a  science  and  the  branches  of  surgery 
is  N.  I.  Pirogov  who  must  in  all  truth  be  called  the  founder  of  mod¬ 
ern  military-field  surgery.  He  was  the  first  to  point  out  how  one 


must  treat  the  wound  and  the  wounded  in  wartime.  It  is  characteristic 
that  even  having  the  experience  of  the  Caucasus  expedition  and  then 
that  of  the  Sevastopol'  campaign,  it  was  only  after  10  years  that  he 
wrote  and  published  his  work  entitled  Nachala  obshchey  voyenno-polevoy 
khirurgii  [Beginning  of  General  Field-Military  Surgery]  and  then  added 
to  his  hypotheses,  starting  with  experience  in  more  recent  wars  in 
which  he  was  only  an  observer.  Other  works  are  entitled  Otchet  o 
poseshchenii  voyenno-sanitarnykh  uchrezhdeniy  v  Germanii,  Lotaringii 
i  El'zase  1871  g.  [Report  on  Visiting  Military-Sanitation  Institu¬ 
tions  in  Germany,  Lotharingia  and  Alsace,  1871]  and  Voyenno-vrachebnoye 
delo  i  chastnaya  pomoshch1  1878-1879  gg.  [Military-Physician  Activity 
and  First  Aid  1878-1879].  The  latter  work  by  N.  I.  Pirogov  is  parti¬ 
cularly  important.  In  this  work,  N.  I.  Pirogov  notes  that  the  basic 
beginnings  of  field  surgery  laid  out  by  him  on  the  basis  of  exper¬ 
ience  in  the  first  two  wars  in  which  he  participated  were  confirmed 
in  the  next  six  wars.  N.  I.  Pirogov  counted  12  basic  premises.  We 
will  consider  some  of  these  below. 

The  basic  position  of  N.  I.  Pirogov  that  war  unavoidably  is  ac¬ 
companied  by  a  "traumatic  epidemic"  indicates  that  he  considered  the 
problem  of  combating  this  epidemic  as  an  organizer  because  it  is  im¬ 
possible  to  combat  a  single  epidemic  if  the  role  of  the  physician  is 
limited  only  to  treating  patients. 

In  his  second  position,  N.  I.  Pirogov  pays  a  great  deal  of  atten¬ 
tion  to  the  special  features  of  wounds  and  their  relationship  to  dif¬ 
ferent  types  of  firearms.  This  position  deserves  particular  attention 
because  the  character  of  the  wounded  changed  with  time.  Wounds  with 
a  cold  weapon  which  a  hundred  years  ago  were  significant,  with  each 
succeeding  war  have  decreased  more  and  more  and  the  role  of  artillery 
has  increased.  But  artillery  fire  is  changing:  the  number  of  shrap¬ 
nel  wounds  in  the  Russo-Japanese  war  of  1904-1905  was  very  signifi¬ 
cant;  there  were  few  of  them  in  World  War  I  and  in  World  War  II  these 
wounds  had  almost  disappeared  and  they  have  been  replaced  by  frag¬ 
mentation  wounds.  Injury  from  fragments  of  aviation  bombs  and  mines 
increased  sharply  in  comparison  with  World  War  I. 
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The  third  hypothesis  of  N.  I.  Pirogov:  "Without  orderliness  and 
a  correct  administration,  there  is  no  utilization  of  a  large  number 
of  physicians  and  if  there  are  not  enough  physicians,  then  a  large 
number  of  the  wounded  will  remain  without  help."  "I  believe,"  writes 
N .  I.  Pirogov,  "in  the  experience  that  in  achieving  favorable  results 
in  military-field  hospitals,  it  is  necessary  not  so  much  to  have 
scientific  surgery  and  physician  proficiency  inasmuch  as  it  is  neces¬ 
sary  to  have  good  institution  administration."  Modern  military-field 
surgery  is  based  on  scientific  surgery  and  physician  organization. 

In  its  essence,  as  a  result  of  this,  it  occupies  an  independent  posi 
tion  among  the  other  medical  disciplines.  For  surgical  work  in  peace 
time,  the  organization  of  treatment  is  also  important  but  being  es¬ 
tablished  once  it  remains  unchanged.  In  the  military-field  condi¬ 
tions,  organization  of  treatment  depends  primarily  on  combat  circum¬ 
stances  which  cannot  always  be  predicted;  decisions  on  treatment  in 
combat-field  conditions  often  have  to  made  rapidly. 

The  fourth  position  of  N.  I.  Pirogov  at  the  present  time  is  of 
particular  significance.  Looking  over  the  "economical  treatment," 

N.  I.  Pirogov  anticipated  the  main  problem  of  modern  surgery  -  pru¬ 
dence  in  relation  to  tissue  and  organs  and  limitation  of  crippling 
operations.  N.  I.  Pirogov  applied  this  principle  of  surgical  treat¬ 
ment  to  military-field  surgery.  N.  I.  Pirogov  gives  operative  in¬ 
tervention  a  basic  position  in  the  total  complex  of  all  treatment 
measures  taken  for  establishing  the  health  of  the  wounded. 

The  fifth,  sixth  and  seventh  positions  of  N.  I.  Pirogov  dis¬ 
cuss  the  concentration  and  distribution  of  wounded.  As  a  result  of 
further  development  of  surgical  science,  in  particular,  the  introduc¬ 
tion  of  aseptics  and  antiseptics,  the  method  and  means  of  combating 
complications  of  the  wounds  changed  corsiderably  and  therefore  sig¬ 
nificant  changes  have  occurred  in  the  measures  for  combating  these 
complications.  Moreover,  in  view  of  the  development  of  a  stage 
treatment  with  evacuation  according  to  the  express  purpose  on  which 
the  measures  put  forward  by  N.  I.  Pirogov  were  based,  they  have  lost 
their  importance. 
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The  eighth  position  of  N.  I.  Pirogov,  classification  of  the 
wounded,  was  put  into  practice  at  each  combat  medical  institution  of 
the  Soviet  Army.  We  discussed  this  earlier  and  indicated  the  forms 
which  have  come  from  the  Pirogov  position. 

N.  I.  Pirogov's  ninth  through  eighteenth  positions  relate  to 
treatment  of  the  wounded:  in  them,  N.  I.  Pirogov  considers  that 
treatment  of  the  wounded  should  use  all  of  the  achievements  of  sur¬ 
gery  of  its  own  time. 

In  his  nineteenth  position,  N.  I.  Pirogov  discusses  the  statis¬ 
tics  and  the  mortality  rate  of  wounded;  the  twentieth  position  (first 
aid  to  the  wounded  in  combat)  we  have  completely  dropped. 

The  positions  of  N.  I.  Pirogov  were  further  developed  in  World 
War  II  and  underwent  a  number  of  changes  but  in  principle,  they  are 
the  basis  of  Soviet  military-field  surgery.  These  principles  were 
established  almost  a  hundred  years  ago  and  became  widely  known  80 
years  ago.  They  were  developed  on  the  basis  of  experience  in  the 
last  wars  but  carrying  them  out  fully  in  conditions  of  mobility  and 
land  owners  in  Tsarist  Russia  was  impossible  to  the  general 
political  conditions.  In  particular,  the  correct  positions  on  phy¬ 
sicians  in  the  army  could  not  be  taken;  organization  and  evacuation 
were  taken  out  of  the  hands  of  the  physicians  and  there  was  no  uni¬ 
fied  organization  for  caring  for  the  wounded. 

The  name  N.  I.  Pirogov,  creator  of  modern  military-field  sur¬ 
gery,  has  become  honored  by  our  people;  it  is  one  of  the  names  which 
will  never  be  forgotten.  N.  I.  Pirogov  lived  and  worked  on  the  eve 
of  the  introduction  of  antiseptics  and  aseptics  into  surgery;  his 
relationship  to  wounds  reflects  the  achievements  of  medical  science 
in  the  preantiseptic  period. 

Surgical  activity  when  treating  gunshot  wounds  in  the  nineteenth 
century  was  very  high.  For  instance,  Larrey  during  the  Borodin 
battle  had  performed  200  amputations  in  a  single  day.  All  operative 


interventions  during  the  wars  with  Napoleon  were  done  without  anes¬ 
thetic.  N.  I.  Pirogov  during  the  wars  in  which  he  participated,  in¬ 
troduced  narcotics  which  broadened  the  scope  of  action  for  surgeons 
much  more.  However,  the  concept  of  the  so-called  "economical"  treat¬ 
ment  which  was  envisaged  by  N.  I.  Pirogov  ended  in  forbidding  amputa¬ 
tion  in  all  cases  where  another  noncrippling  operation  could  be  used 
to  save  the  extremity.  The  "economical"  treatment  of  N.  I.  Pirogov 
was  opposed  to  treatment  by  amputation  which  was  extremely  widespread 
before  N.  I.  Pirogov.  When  the  question  of  amputation  came  up,  N.  I. 
Pirogov  transferred  the  center  of  severity  of  treatment  from  "opera¬ 
tions  sucessfully  made  to  the  correct  organization  of  economical 
treatment  for  the  wounded  ...  . "  One  can  understand  N.  I.  Pirogov, 
the  great  surgeon  and  technician,  authority  on  anatomy,  if  one  pays 
attention  to  the  results  which  were  "the  rule"  at  this  time.  One 
can  understand  the  tragedy  of  N.  I.  Pirogov  as  a  surgeon  who  knew 
that  although  the  operation  was  technically  brilliant,  anatomically 
correct,  its  results  in  mass  use  would  produce  a  high,  terrifyingly 
high,  fatality  rate.  The  cause  for  this  complication  in  the  time 
of  N.  I.  Pirogov  was  the  serious  clinical  course  of  wounds  in  the 
postoperative  period,  nullifying  all  the  achievements  of  surgical 
technology.  Methods  of  combating  infectious  complications  "miasmas," 
that  is,  methods  of  aseptics  and  antiseptics  were  still  unknown. 
Amputation  of  the  femur  resulted  in  a  fatality  rate  of  50.0  to  80.0%; 
primary  exarticulation  of  the  femur  had  a  fatality  of  98.0%;  se¬ 
condary  -  83.0%;  exarticulation  of  the  shoulder  -  72.0%.  This  lead 
to  despair! 

Along  with  surgery,  combat  equipment  developed  which  reflected 
the  character  of  the  gunshot  wounds.  At  the  end  of  the  past  cen¬ 
tury  rapid  fire  weapons  and  small  caliber  armored  bullets  appeared. 
Antiseptic  and  aseptic  surgery  for  wounds  with  these  bullets  gave 
the  best  end  results  in  treatment  and  therefore  the  new  bullets  were 
ascribed  "human"  properties. 

The  "humanity"  of  the  bullet  wounds  was  at  its  height  during 
the  Russo-Japanese  war  of  1904-1905.  Confirmation  data  were  intro¬ 
duced  not  only  in  the  surgery  departments  based  on  their  experience 
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but  the  chief  surgeon  of  the  Manchurian  army,  Professor  R.  R.  Vreden 
sent  the  appropriate  reports  to  the  press  and  also  to  the  Surgical 
Society  of  N.  I.  Pirogov. 

Nevertheless,  the  relationship  of  surgeons  to  firearm  bullets 
continued  very  early  to  be  conservative:  operative  intervention  was 
done  only  for  vital  indications  in  order  to  stop  hemorrhaging,  mainly 
due  to  complications. 

The  Russo-Japanese  war  showed  the  unsatisfactory  nature  of  or¬ 
ganization  to  assist  the  wounded  in  war  and  again  questions  arose  in 
medical  medicine  which  N.  I.  Pirogov  has  posed  50  years  earlier  and 
whose  solution  under  the  Tsarist  regime  was  impossible.  The  neces¬ 
sity  arose  for  general  organization  standards  for  the  medical  ser¬ 
vice.  Every  attention  was  given  to  P.  I.  Potiralovskiy ' s  disserta¬ 
tion  entitled  "Tyurenchen-Vaf angou-Lyaoyan  on  Sanitation  and  Tactics," 
and  a  number  of  journal  articles.  A  government  commission  was  assigned 
under  the  chairmanship  of  Lieutenant  General  Trepov  whose  proposals, 
as  modest  as  they  were,  did  not  meet  cooperation  from  the  government, 
particularly  with  the  revolutionary  rise  of  1905  and  subsequent  re¬ 
actions.  Military  physicians  remained  outside  of  this  "administra¬ 
tion,"  which  in  Pirogov's  opinion,  is  decisive  in  giving  assistance 
to  wounded  in  battle. 

As  a  result  of  the  experience  of  the  Russo-Japanese  war,  trans¬ 
portation  was  improved  for  wounded  and  also  transportation  tires; 

X-rays  were  used  for  diagnosis  of  wounds  for  the  first  time,  more¬ 
over,  the  volume  of  material  on  injury  to  the  vessels  (false  aneu- 
isms)  and  peripheral  nerves  were  collected  and  processed  much  more 
than  in  past  wars.  The  question  of  prosthetic  devices  made  some 
progress,  however,  the  general  results  reached  during  this  war  in  the 
military-medical  field  were  not  great. 

When  looking  at  the  surgical  treatment  of  gunshot  wounds  in 
World  War  I  1914-1918,  it  is  necessary  to  take  into  consideration 
the  general  level  of  surgery  in  all  of  the  fighting  countries  im¬ 
mediately  before  the  war. 


Aseptics  and  antiseptics  opened  up  new  fields  and  new  horizons 
for  surgical  treatment.  The  abdominal  cavity  where  only  at  times  the 
most  daring  considered  intervention  became  the  arena  for  everyday 
operations  achieved  by  any  surgeon.  General  intervention  because  of 
tumors  in  organs  in  the  abdominal  cavity  became  possible.  The  mor¬ 
tality  rate  with  operative  intervention  decreased  with  each  year. 

The  number  of  inflammatory  complications  in  wounds  operated  on  was 
not  great.  Suppuration,  if  it  occurred,  only  delayed  healing,  and 
did  not  significantly  change,  as  a  rule,  the  mutual  relationship  of 
tissue  which  was  achieved  on  the  operating  table.  Besides  the  de¬ 
velopment  of  gastrointestinal  surgery,  surgery  on  the  biotracts  and 
the  parenchymatous  organs  came  into  general  surgical  practice.  New 
branches  of  surgery  appeared:  neurosurgery,  operative  urology,  on¬ 
cology,  which  became  the  contours  for  separate  specialities.  All 
operative  surgery  required  reconsideration.  Trauma  to  the  extremi¬ 
ties  which  previously  had  been  a  focus  for  the  attention  of  surgeons, 
was  reconsidered  in  the  light  of  cavity  surgery  according  to  the 
newest  plans;  from  operations  on  the  extremities,  the  attention  of 
the  surgeons  was  attracted  to  operations  of  a  restoration  type, 
transplants,  etc.  Providing  aseptics  for  operations  made  the  use  of 
antiseptic  substances  almost  excessive. 

Endoscopy,  roentgenoscopy,  roentgenography  and  laboratory 
methods  of  research  were  developed  to  assist  surgery. 

And  it  was  just  at  this  period  of  significant  successes  in  sur¬ 
gery  that  the  first  world  war  broke  out  -  a  war  on  a  completely  un¬ 
expected  scale.  From  the  very  first  days  of  the  war,  the  surgeons 
in  all  of  the  combatant  nations  were  deeply  disappointed.  It  rose 
again  but  more  with  a  sense  of  tragedy  described  by  N.  I.  Pirogov 
at  Sevastopol'.  Wound  infection  spread  tremendously;  no  one  knew 
anything  about  the  bacteriology  of  wounds;  surgeons  were  helpless 
in  fighting  massive  complications.  Suppurative  complications  ac¬ 
companied  all  severe  wounds.  Wounds  of  the  femur,  large  vessels, 
even  the  shins  began  to  have  exceptionally  high  fatality  rates. 

But  it  was  even  more  discouraging  that  infection  in  many  cases 


complicated  wounds  much  earlier  than  the  wounds  which  were  operated 
on  in  surgery.  Moreover,  as  always  in  war,  damage  to  the  extremities 
was  predominant  and  this  was  a  field  once  more  where  surgeons,  when 
most  of  the  surgeons  were  young,  generally  had  no  experience.  The 
congresses  and  conferences  held  during  the  war  for  surgeons  showed 
the  extremely  unfavorable  prospects  for  treatment  of  wounds. 

It  became  clear  that  it  was  necessary: 

1)  to  change  organization  of  first  aid  for  wounds  and  more  sur¬ 
gical  intervention  closer  to  the  location  where  the  wounds  were 
occurring; 

2)  to  study  the  conditions  for  the  occurrence  and  develODment 
of  infection  in  gunshot  wounds  and  tc  establish  its  pathogens; 

3)  to  find  new  treatment  ways  and  means  for  prevention  of  in¬ 
fection  ?s  well  as  its  treatment. 

In  the  West,  the  conditions  for  waging  war  made  solution  of  the 
first  question  considerably  easier.  A  dense  network  of  highways  and 
railways,  an  abundance  of  rolling  stock  and  an  adequate  quantity  of 
vehicle  transport  facilitated  this.  Aviation  at  this  time  interfered 
very  little  with  the  movement  of  troops  and  was  rarely  used.  It  is 
not  surprising  here  that  there  was  less  difficulty  in  organizing 
timely  delivery  of  the  wounded  to  the  treatment  institutions.  Here 
it  is  significant  that  the  administration-medical  assistance  was  com¬ 
bined  and  put  into  the  hands  of  the  physicians. 

Operation  in  the  Tsarist  army  was  completely  different.  There 
were  few  railways  and  highways;  the  dirt  roads  were  poor;  vehicles 
for  evacuation  of  wounded  were  inadequate.  But  this  was  not  all. 

With  good  organization  it  would  have  been  possible  to  overcome  these 
difficulties,  the  most  important  of  which  involved  inadequate  or¬ 
ganization  of  the  medical  service  in  the  Tsarist  army.  A  unified 
medical  service  did  not  exist  Besides  the  military-medical  service 


in  the  army,  there  were  a  number  of  other  independent  organization 
including:  the  medical  service  of  the  Red  Cross,  the  Zemstvo  union, 

the  city  unions.  These  organizations  were  independent  not  only  of 
the  medical  service  of  the  army  but  also  of  each  other.  Basically 
the  separate  teams  and  hospitals  also  suffered  from  a  lack  of  com¬ 
petent  personnel. 

Therefore,  the  maneuverability  of  medical  institutions  was  dif¬ 
ficult,  the  "teams"  and  hospitals  were  either  overloaded  or  without 
work.  In  all  organizations  including  the  military-medical  service 
of  the  army,  the  physicians  were  eliminated  from  the  administration 
and  organization  of  work.  The  head  of  a  team,  a  railway,  hospital, 
station,  was  always  either  an  officer  unsuitable  for  combat  action 
or  discharged  from  it  or  in  all  of  the  relationships  mentioned,  was 
only  "authorized"  by  the  appropriate  organization. 

A  number  of  outstanding  Russian  surgeons,  most  often  on  their 
own  request,  participated  in  the  war  but  only  in  treatment  work. 

Some  of  them  were  used  as  consultants.  For  instance,  Professor  S. 

P.  Fyedorov  was  on  the  staff  of  the  Supreme  High  Command.  N.  A. 
Vel'yaminkov  could  not  find  any  kind  of  definite  assignment.  V.  A. 
Oppel'  moved  from  front  to  front,  using  his  authority  in  order  to 
do  something;  sometimes  he  was  successful  and  sometimes,  as  on  the 
Caucasus  front,  all  of  his  efforts  were  useless.  N.  N.  Burdenko, 

S.  R.  Mirotvortsev,  N.  N.  Petrov,  A.  P.  Krymov,  K.  M.  Sapezhko,  V. 

N.  Shevkunenko  (in  the  Red  Cross),  V.  I.  Tomashevskiy ,  A.  L. 
Pavlovskiy  and  others  worked  separately  in  different  institutions 
at  the  fronts. 

Each  of  them  could  have  and  did  have  results  which  were  not 
bad  in  their  own  work  but  this  was  a  mere  "drop  in  the  bucket."  A 
majority  of  experienced  surgeons  worked  in  the  front  rear.  In  the 
forward  institutions  there  was  no  one  to  direct  the  surgical  service. 

Russians  surgeons  and  Russian  physicians  at  this  time  had  high 
qualifications  and  knowledge  of  their  work  but  they  could  not  produce 
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the  desired  results.  Even  N.  I.  Pirogov  recognized  that  with  the  gen¬ 
eral  orders  reigning  in  Sevastopol',  he  could  not  produce  what  he  was 
capable  of.  The  ranks  in  the  army  at  the  time  of  the  First  World  War 
in  Russia  changed  little.  The  only  outstanding  success  were  the  "con¬ 
sultants”  who  were  mentioned  above  who  made  efforts  which  were  some¬ 
times  successful  in  directing  the  surgical  work.  The  activity  of  V. 

A.  Oppel 1  and  N.  A.  Vel'yaminov  deserve  particular  recognition;  their 
names  have  gone  down  in  the  history  of  military-field  surgery  -  the 
first  as  the  discoverer  of  stage  treatment  and  the  second  as  the  sur¬ 
geon  organizer  who  clearly  recognized  the  necessity  for  carrying  out 
the  principles  of  N.  I.  Pirogov. 

One  should  take  into  consideration  that  maneuvering  medical  means 
in  war  had  never  been  practiced.  Any  type  of  movement  of  medical  in¬ 
stitutions  was  outside  the  power  or  competency  of  the  physicians.  If 
this  occurred  it  was  only  as  a  result  of  being  forced  by  complex  com¬ 
bat  circumstances.  During  an  army  attack,  the  medical  institutions 
followed  them;  with  any  movement  their  concentration  at  earlier  marked 
positions  was  not  nonexistent  and  also  no  one  established  the  volume 
of  surgical  work  for  different  stages  depending  on  battle  circum¬ 
stances.  The  directing  surgeon-consultant  visited  these  sections, 
giving  instructions  on  operations  for  the  wounded  who  had  been  ad¬ 
mitted  and  gave  advice  and  judged  the  treatment  for  severe  wounds, 
operated  and  treated  the  "high  commanders,"  etc.  The  main  problem 
of  medical  organizers  was  evacuation,  that  is,  sending  the  wounded 
to  rear  institutions. 

In  the  treatment  of  jaw  and  face  wounds,  there  was  a  certain 
hint  of  future  specialized  treatment.  With  serious  damage  to  the 
mouth  and  jaw,  the  wounded  person  became  completely  helpless;  at 
this  stage  he  could  neither  talk  nor  eat;  moreover,  their  faces  be¬ 
came  permanently  mutilated  if  special  types  of  treatment  were  not 
used.  At  this  time,  with  the  number  of  special  methods  for  surgi¬ 
cal  treatment,  the  specialist  could  successfully  improve  the  state 
of  the  wounded  and  eliminate  the  disfigurement  of  his  face.  Un¬ 
fortunately,  many  surgeons  did  not  know  how  to  treat  such  wounds 
and  continued  to  treat  them  conservatively.  The  results  of  such 
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treatment  were  clearly  unsatisfactory.  As  a  result  of  this  at  the 
rear  there  arose  specialized  hospitals  for  jaw  and  face  wounds.  Some 
of  the  general  surgeons  acquired  the  technique  for  helping  these 
wounded,  for  example,  N.  N.  Petrov  et  al . 

As  always,  during  this  time  the  methods  of  treatment  of  the  jaw 
and  face  wounds  were  improved  and  perfected.  Some  of  the  modern 
schools  of  jaw  and  face  surgeons  arose  from  this  work. 

By  1916,  the  position  of  the  wounded  and  their  treatment  had  be¬ 
come  so  intolerable  that  at  the  XVI  Congress  of  Surgeons  in  Moscow, 
Professor  N.  A.  Vel'yaminov  presented  a  report  in  which  he  outlined 
the  dismal  picture  of  evacuation  and  treatment  of  wounded  in  the 
country  and  demanded  that  the  work  be  put  into  the  hands  of  physi¬ 
cians  and  also  that  all  organizations  which  participate,  be  combined. 
However,  no  reforms  in  medical  work  were  made  right  up  to  the  Great 
October  Socialist  Revolution  when  the  very  basis  of  our  country  was 
changed.  The  Red  Army  was  developed  soon  with  its  medical  service. 

In  accordance  with  the  general  structure  of  the  Red  Army  as  a 
national  army,  first  aid  and  treatment  of  wounded  was  developed  dur¬ 
ing  the  war. 

The  fcasic  feature  of  the  new  medical  service  was  unification 
within  its  framework  of  all  medical  assistance  of  the  army  and  their 
direction  and  responsibility  was  put  in  the  hands  of  the  physicians. 
Our  problem  was  to  develop  first  aid  and  treatment  of  wounded  in  war¬ 
time  on  the  basis  of  new  organization  methods  based  on  effectiveness 
of  surgical  measures.  Essentially  the  work  was  creating  a  modern 
military-field  surgery  and  military-medical  work. 

The  total  work  in  the  field  of  treatment  of  wounds  during  the 
First  World  War  was  formulated  in  the  following  manner: 

1)  gunshot  wounds  are  infected  (the  authors  at  this  time  did 
not  differentiate  between  microbe  contamination  and  infection)  and 
therefore  surgical  intervention  is  necessary  in  the  first  6-12  hours; 


infection  of  wounds  in  wartime  required  special  new  measures  for  pre¬ 
vention  and  treatment; 

2)  the  overwhelming  majority  of  wounds  in  war  are  wounds  of  the 
extremities  in  which,  besides  operative  intervention,  immobilization 
is  very  important; 

3)  wounds  of  the  abdominal  cavity  require  immediate  operations; 

4)  wounds  of  the  chest  are  treated  conservatively; 

5)  those  who  have  received  jaw  and  face  wounds  and  damage  to  the 
brain  need  special  attention. 

The  former  conservative  approach  to  gunshot  wounds  was  unthink¬ 
able.  This  is  particularly  dangerous  as  far  as  the  development  of 
serious  infections  is  concerned  from  fragmentation  wounds  with  damage 
to  the  skin.  Intervention  because  of  infection  which  has  developed, 
sometimes  even  amputations,  clearly  were  delayed.  It  was  clearly 
necessary  to  prophylactically  open  the  wound  adequately  and  drain  it. 
But  experience  showed  that  this  did  littl-  good,  that  infection  set 
in  in  very  serious,  often  fatal,  forms.  They  turned  to  antiseptics, 
however,  all  of  the  antiseptic  means  known  to  surgeons  then  were  in¬ 
adequate  and  little  used.  As  a  result  of  numerous  studies  and  ex¬ 
periments,  the  following  three  basic  methods  of  combating  infection 
occurred. 

The  first  method  involved  combining  the  draining  of  wounds  with 
the  effect  of  antiseptics  on  the  wound  surface.  This  method  was 
called  a  method  of  continuous  irrigation  and  was  developed  by  Carrel, 
and  the  antiseptic  fluid  was  made  up  by  Dakin.  The  method  was  called 
the  Carrel-Dakin  method.  However,  even  N.  I.  Pirogov  had  used 
bleaching  powder  and  constant  irrigation. 

Incisions  were  made  in  the  wounds,  pockets  were  opened  up,  they 
were  drained  and  when  desirable,  countermeasures  were  used  which 
the  French  called  dSbridement  (removal  of  foreign  material  and 
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contaminated  tissue) ;  here  it  was  used  to  eliminate  any  obstacles  to 
the  free  outflow  of  the  wound  secretions.  This  term  was  adopted  in 
English  literature;  it  has  been  used  by  some  of  our  authors  for  some 
time. 

After  this  preparation,  thin  rubber  drains  were  put  into  the 
wound  with  lateral  apertures  connected  to  a  glass  main  tube.  In  or¬ 
der  for  this  system  to  be  effective,  a  large  container  with  a  solu¬ 
tion  was  placed  on  a  bracket  by  the  patient's  bed;  from  it  a  solution 
was  fed  into  the  main  tubing  and  through  the  small  tubes,  irrigatina 
the  entire  surface  of  the  wound.  The  rate  of  flow  of  the  fluid  was 
20  drops  per  minute.  The  wound  was  loosely  filled  with  gauze,  and 
continually  moistened  with  liquid;  the  edge  of  the  wound  was  pro¬ 
tected  from  the  irritating  effect  of  the  fluid,  lubricating  it  with 
a  thick  layer  of  vaseline.  The  wound  was  either  constantly  under  the 
effect  of  the  fluid  or  periodically  {every  half  hour,  hour)  it  was 
irrigated  through  the  same  system  of  tubing  from  a  syringe.  Per¬ 
iodic  irrigation  was  used  when  for  some  reason  one  could  not  use 
constant  irrigation. 

As  a  result  of  this  treatment,  in  the  wound,  in  the  opinion  of 
the  authors,  sloughing  off  of  the  dead  tissue  occurs  and  a  good  gran¬ 
ulation  covering  develops;  bacterioscopic  samples  when  studying  a 
draining  wound  (wound  impressions) ,  indicate  that  the  quantity  of 
free  microbes  is  decreasing  and  that  of  the  phagocyte  i.-  increasing. 
When  microbes  in  the  wound  become  insignificant,  tha1  if  in  the 

field  of  vision  there  are  only  isolated  microorganisms,  t.wen  one  can 
bring  together  the  wound  edges  or  apply  a  secondary  suture. 

When  putting  this  method  into  practice,  the  results  of  treating 
the  wound,  in  the  opinion  of  many  physicians,  has  greatly  improved. 
This  method  found  proponents  on  our  front.  Later  on,  instead  of 
the  Dakin  fluid,  we  successfully  began  to  use  more  stable  solutions 
of  chloramine,  pantosept  and  other  antiseptics.  K.  M.  Sapezhko  in¬ 
troduced  a  "washing,"  that  is  a  periodic  irrigation  with  0.25-0.5% 
solution  of  iodine  in  30®  alcohol  with  a  1%  potassium  iodide.  As 
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a  result  of  a  number  of  proposals  in  the  West,  we  changed  and  improved 
both  the  method  of  irrigation  and  the  antiseptic  solutions. 

A  second  method  differing  basically  from  the  first  was  proposed 
by  the  Englishman  Wright.  This  author  studied  in  detail  the  process 
of  transfer  of  microorganisms  from  the  wound  to  the  tissue  and  con¬ 
cluded  that  with  a  high  concentration  of  irrigation  solution,  due  to 
the  difference  in  osmotic  pressure,  an  excess  generation  of  lymphatic 
fluid  occurs  in  the  wound  and  a  sort  of  washing  of  the  lymphatic  sys¬ 
tem  of  the  tissue;  then  not  only  is  absorption  of  microbes  and  pro¬ 
ducts  of  their  life  activity  made  difficult,  but  also  they  are  even 
given  off  from  the  tissue.  Wright  proposed  introducing  tampons 
moistened  in  a  10%  solution  of  sodium  chloride  into  the  wound.  The 
Russian  authors  who  used  this  method  were  V.  A.  Oppel 1 ,  A.  P. 

Gubarev,  V.  M.  Nazarov,  N.  N.  Samarin,  A.  A.  Opokin,  et  al. 

The  use  of  a  hypertonic  solution  undoubtedly  gives  favorable 
results.  The  method  was  widely  used  but  it  never  acquired 
universality. 

A  third  method,  putting  it  briefly,  attempted  to  solve  the  prob¬ 
lem  of  treatment  of  infected  wounds  and  included  search  for  new  anti¬ 
septic  means  which  would  have  bactericidal  properties  but  which  would 
not  damage  the  tissue  of  the  wounds.  Then  the  possibility  was  pro¬ 
posed  not  only  for  affecting  the  surface  of  the  wound  but  also  im¬ 
pregnating  the  tissue  with  a  solution  in  order  to  decrease  those  mi¬ 
croorganisms  which  had  sucessfully  penetrated  into  the  tissue.  In 
this  way  work  was  done  on  the  so-called  deep  antiseptic.  An  example 
of  such  preparations  was  quinine  which  killed  malarial  plasmodia 
without  damaging  or  at  least  damaging  only  slightly  the  blood  cells. 
The  first  preparations  used  for  deep  antiseptics  were  optochine,  vu- 
zine,  etc.  Later  acridine  compounds  were  used  (aneline  dyes) .  The 
most  widely  known  of  these  is  Rivanol;  it  is  even  used  at  the  pre¬ 
sent  time  as  an  antiseptic  means.  However,  all  of  these  substances 
did  not  solve  the  problem  of  deep  antiseptics  because  their  effect 
on  the  tissue  was  far  from  indifferent. 
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The  quantity  of  different  substances  proposed  and  used  for  treat¬ 
ing  wounds  is  tremendous.  Most  of  these  did  not  have  basic  importance 
and  while  their  use  was  accompanied  by  a  certain  success  in  the  hands 
of  their  authors,  this  was  explained  not  only  bv  the  effect  of  the 
means  being  tested  as  much  as  it  was  the  thoroughness  of  care  of  the 
region  during  observation  of  the  effect  of  the  test  preparation. 

One  should  remember  that  the  use  of  balsam  and  oily  substances  in¬ 
cluding  liquid  vaseline  became  very  widespread  during  the  first  World 
War.  Besides  this,  one  can  add  other  antiseptic  substances  and  they 
themselves  covered  the  delicate  granulations  and  protected  them  from 
harm,  made  bandaging  easier  and  gave  the  tissue  a  rest.  Finally,  dur¬ 
ing  the  first  World  War,  combination  use  of  surgical  treatment  and 
physical  therapy  procedures  were  begun;  in  World  War  II  this  was  de¬ 
veloped  into  a  system  of  complex  treatment  of  wounded. 

At  the  end  of  World  War  I,  experimental  studies  by  Friedrich  had 
been  remembered;  these  studies  were  made  in  1898.  On  their  basis  one 
could  propose  that  the  affected  contaminated  base  of  the  wound  being 
removed  like  a  malignent  tumor  during  the  first  six  hours  after  con¬ 
tamination  when  infection  had  not  yet  successfully  spread  outside  the 
wound,  could  even  be  permanent  protection.  A  deep  suture  is  not  an 
obligatory  final  act  for  an  incision;  if  there  is  any  doubt  as  to  the 
sterility  of  the  wound,  it  must  be  protected  partially  or  even  left 
open.  Of  course  with  deep  suturing  of  the  wound,  it  will  heal  in  the 
shortest  time  possible  and  this  is  very  important. 

The  method  described  for  excision  was  rarely  used  during  the 
first  World  War. 

After  the  war,  the  method  of  excision  became  generally  recog¬ 
nized  when  treating  production,  household  and  street  wounds;  the 
method  of  excision  was  mastered  by  many  surgeons.  The  successful 
results  obtained  when  studying  wounds  in  peacetime  caused  the  use  of 
this  method  in  combat  conditions  for  combat  encounters  on  the 
Khalkin-Gole  river  in  1939.  Here  it  was  found  to  be  a  failure. 
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First  of  all,  one  very  rarely  encountered  wounds  which  technically 
could  be  excised.  Where  attempts  were  made  to  do  this,  the  operations 
took  so  much  time  that  most  of  the  wounded  remained  without  any  assis¬ 
tance  at  all.  The  excision  in  the  suitable  cases  was  so  incomplete 
that  there  was  not  even  any  talk  about  suturing  the  wounds. 

However,  the  practice  in  peacetime  had  become  such  a  habit  for 
the  surgeons  that  they  continued  to  use  it  in  combat  conditions  and 
in  a  number  of  cases,  very  incomplete  "excision"  of  the  wounds  with 
subsequent  suturing  of  them  led  to  severe  infectious  complicatons  and 
made  it  necessary  to  forbid  excision  of  wounds  with  subsequent  sutur¬ 
ing  of  them  except  in  specific  cases  (for  example,  suturing  after  lap¬ 
arotomy,  suturing  of  the  open  pneumothorax,  etc.). 

With  these  data,  the  Soviet  physicians  came  to  a  period  where 
military  conflict  in  different  parts  of  the  world  had  begun  to  break 
out  and  expand  into  a  war  involving  almost  all  of  mankind. 

The  Italian  Abyssian  War  of  19  37,  the  aggression  of  the  Japanese 
in  China  had  not  produced  any  new  medical  contributions. 

More  promising  in  this  aspect  was  the  Civil  War  in  Spain  in 
1936-1938.  The  most  impressive  result  was  long-term  deep  gypsum 
bandaging  applied  without  a  base  on  the  wound  on  extremities  on  dam¬ 
aged  bone.  Application  of  deep  gypsum  bandaging  was  adopted  as  an 
"innovation,"  and  its  proponent  and  propagandist  Trueta  recognized 
N.  I.  Pirogov  as  its  founder;  nevertheless  he  described  it  as  a  new 
method.  In  this  connection  one  could  cite  the  well-known  work  of 
N.  I.  Pirogov  Voyenno-vrachebnoye  delo  i  chastnaya  pomoshch1  na 
teatre  voyny  v  Bolgarii  i  v  tylu  deystvushchey  armii  v  1877-1878  gg. 
[Military-Civilian  Work  and  First  Aid  in  the  War  Theater  in  Bulgaria 
and  at  the  Rear  of  the  Active  Army  in  1877-1878] ,  St.  Petersburg, 

1879: 


"I  also  note  that  the  application  of  m^  (emphasis  by  the  chap¬ 
ter  author)  gypsum  bandaging  has  become  a  general  requirement  in  Ger¬ 
many  so  recently,  in  the  Franco-Prussian  War,  that  its  own  recentness 
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as  I  propose,  has  not  yet  proved  itself  here.  It  is  known  that  the 
deceased  and  esteemed  Shtromeyer  who  also  participated  in  the  war  in 
'70-'71was  a  strong  proponent  of  the  gypsum  bandagings;  as  to  the 
French  and  English,  they  don't  like  anything  foreign;  the  Italian 
physicians  also  did  not  require  gypsum  in  the  war  of  '59.  Also  there 
is  talk  in  favor  of  the  Lister  bandaging  which  cannot  be  compared  with 
the  gypsum  bandaging,  but  is  still  'vidibimus'"  (let  us  see)  (page  19^)* 

It  is  completely  clear  from  these  words  that  gypsum  bandaging  was 
proposed  by  N.  I.  Pirogov  and  that  the  application  of  gypsum  bandaging 
for  gunshot  wounds  in  wartime  was  first  used  by  him. 

The  combat  on  Lake  Khazan  and  even  more  on  the  Khalkhin-Gol 
river  and  other  special  features  of  the  war  with  the  Byelofinns  1939- 
1940  were  of  particular  importance  in  preparing  for  treatment  of  gun¬ 
shot  wounds  in  wartime.  First  of  all,  here  the  organization  of  our 
military-medical  service  was  tested  in  which  a  number  of  improvements 
were  made  making  it  easier  for  the  medical  directors  of  the  army  and 
the  fronts  to  maneuver  the  medical  means  and  to  put  in  reinforcement 
means  for  it. 

The  first  attempts  to  formulate  principles  of  stage  treatment 
with  evacuation  according  to  use  were  made  in  1939. 

The  following  positions  were  put  forward  to  accomplish  this  or¬ 
ganization  in  practice: 

1.  It  is  necessary  to  clearly  formulate  a  unified  Soviet  mili¬ 
tary-medical  doctrine  for  all  medical  institutions  of  the  combat, 
army  and  front  regions  of  the  active  armies  and  in  turn  to  assist  in 
treatment  of  the  wounded. 

2.  It  is  necessary  to  have  a  quantitative  and  qualitative  supply 
to  active  troops  of  mobile  medical  institutions  where  all  surgical 
work  can  be  done  with  an  obligatory  hospitalization  of  those  wounded 
and  patients  who  urgently  need  it. 
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3.  It  is  necessary  to  organizationally  provide  hospitalization, 
emergency  aid  to  the  wounded  at  the  stage  where  they  were  operated  on. 

4.  It  is  necessary  to  organizationally  provide  for  maneuvering 

of  field  medical  institutions  and  transportation  for  medical  directors 
of  the  army  and  the  front. 

5.  It  is  necessary  to  have  specialization  of  the  bed  setup  be¬ 
ginning  with  the  PPG  right  up  to  the  evacuation  hospitals  of  the  rear 
in  accordance  with  distribution  of  the  wounded  according  to  the  region 
of  the  body  and  taking  into  consideration  the  presence  of  physican 
specialists  and  local  means. 

6 .  The  supply  of  beds  at  the  rear  stages  in  sanitary  evacuation 
including  the  necessity  for  meeting  the  requirements  of  each  stage 
according  to  medical  and  operative  indications  is  required. 

As  we  see,  the  requirements  for  organization  of  the  medical  ser¬ 
vice  are  precise  and  clear;  however,  carrrying  them  out  in  practice 
involves  certain  obstacles.  On  the  one  hand,  organization  must  be 
distinguished  by  great  flexibility  and  adaptability  to  circumstances 
but  on  the  other  hand,  it  must  be  based  on  solidly  founded  principles 
without  which  any  success  in  treatment  would  be  impossible,  but  even 
at  the  same  stages,  conducting  it  will  depend  on  the  views  of  the 
physicians,  their  schools,  experience,  etc. 

Thus,  one  of  the  first  and  basic  conditions  is  a  unified  system 
of  medical  measures  correspondingly  conducted  at  all  stages.  The 
following  proposals  were  adopted  as  the  basis  for  the  Soviet  military- 
medical  doctrine; 

1.  A  unified  understanding  of  the  origin  and  development  of 
sickness,  a  single  concept  as  to  the  principles  of  surgical  and  the¬ 
oretical  operation  in  the  field  of  medical  service. 

2.  Succession  of  treatment  of  sick  and  wounded  at  stages  of 
evacuation  based  on  a  unified  concept. 
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3.  The  necessity  for  precise  medical  documentation  which  provides 
a  unified  system  and  a  succession  of  treatment. 

4.  The  presence  of  a  single  school  and  single  view  on  methods  of 
prophylaxis  and  treatment  of  patients  and  wounded  in  the  evacuation 
system. 

5.  The  use  of  forces  and  means  of  the  medical  service  depending 
on  the  actual  conditions  of  combat  and  medical  circumstances. 

It  is  understood  that  the  principles  and  methods  of  prophylaxis 
and  treatment  here  do  not  remain  immobile;  they  change  and  change  even 
during  a  single  war;  however,  always  with  a  well  thought  out  plan, 
with  constant  effort  to  accomplish  for  bed  patients  the  most  effective 
methods  of  treatment,  with  preliminarily  tested  and  worked  out  spec¬ 
ially  selected  medical  institutions  for  this  purpose.  The  method  de¬ 
veloped  is  considered  before  it  is  recommended  for  mass  use. 

A  single  Soviet  military-medical  doctrine  in  the  field  of  the 
military-field  surgery  was  based  on  the  following  proposals; 

1.  All  gunshot  wounds  are  primarily  contaminated  with  bacteria. 

2.  A  single  reliable  method  for  preventing  the  development  of 
infection  is  as  early  as  possible  surgical  treatment. 

3 .  A  large  number  of  the  wounded  must  be  included  in  the  early 
surgical  treatment. 

4.  Prediction  of  the  course  and  outcome  of  the  wound  is  the  best 
if  early  surgical  treatment  is  conducted. 

5.  The  volume  of  medical  aid,  selection  of  treatment  measures 
and  order  of  evacuation  depend  not  only  on  purely  surgical  indica¬ 
tions  but  mainly  on  combat  and  medical  circumstances.  The  signifi¬ 
cance  of  combat  circumstances  is  fully  understood  and  by  medical 
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circumstances  we  mean  the  number  of  wounded  coming  in  at  a  given  stage 
and  their  condition,  the  number  of  surgeons,  the  amount  of  transport 
equipment  and  type,  medical  equipment,  etc. 

In  accordance  with  these  hypotheses  a  number  of  frequent  problems 
in  the  medical  service  are  specified,  namely:  carrying  the  wounded 
from  the  battlefied  is  necessary  during  combat  without  considering 
enemy  fire  and  first  aid  should  be  given  to  the  wounded  as  early  as 
possible  both  from  the  general  physical  and  special  surgical  point  of 
view;  consequently  the  persons  giving  aid  should  be  as  close  as  pos¬ 
sible  to  the  front  line.  Specialized  treatment  must  be  begun  at  the 
army  KhPPG  which  uses  reinforcement  means  (ORMU  [separate  medical  re¬ 
inforcement  company]  groups) .  It  is  necessary  to  observe  the  succes¬ 
sion  of  surgical  measures  at  stages  of  evacuation  which  is  impossible 
without  brief  but  precise  documentation.  Finally,  the  medical  supply 
of  stages  of  evacuation  must  be  impenetrable  and  correspond  qualita¬ 
tively  and  quantitatively  to  the  demands  of  a  given  medical 
institution. 

As  we  see  from  what  has  been  presented  above,  accomplishing 
specialized  treatment  with  evacuation  according  to  need  and  having 
surgical  assistance  as  close  as  possible  to  the  combat  line  can  only 
be  done  with  adequate  bed  systems.  For  successful  treatment  of 
wounds  the  Chief  Military-Medical  Administration  of  the  Armed  Forces 
for  the  entire  length  of  the  war  took  all  of  the  measures  so  that 
the  bed  network  in  the  army  and  at  the  fronts  would  actually  provide 
successful  treatment  of  the  wounded  in  order  to  evacuate  to  the  rear 
of  the  country  only  those  wounded  who  require  it.  This  essentially 
ordered  the  evacuation  and  resulted  in  full  accordance  between  con¬ 
tingents  of  wounded  treated  in  the  army  and  front  regions  and  con¬ 
tingents  treated  in  the  deep  rear. 

The  significance  of  these  measures  cannot  be  overestimated  in 
all  aspects  and  the  numerical  indices  are  evidence  of  the  signifi¬ 
cant  changes  the  bed  system  has  undergone  during  the  war. 

In  his  report  at  the  fourth  plenary  Hospital  Council,  Ye.  I. 
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Smirnov  presented  the  following  data:  if  we  take  the  entire  bed  sys¬ 
tem  at  100,  then  on  8/1/1941  in  the  army  region  there  was  9.1%,  at 
the  front  22.8%,  that  is,  a  total  of  31.9%  of  the  bed  system  was  lo¬ 
cated  in  the  army  and  front  regions  and  68.1%  was  concentrated  in 
the  deep  rear,  that  is,  more  than  2/3  of  all  wounded. 

On  1/1/1942  with  the  armies  there  was  7.4%  of  the  bed  system, 
in  the  front  region  28.4%  more  and  in  both  regions  a  total  of  35.8%; 
in  the  deep  rear,  there  was  64.2%. 

By  1/1/1943,  the  number  of  beds  in  the  army  region  had  increased 
sharply  -  to  27.6%;  at  the  front  it  equaled  27.5%  and  in  all,  55.1% 
whereas  in  the  deep  rear,  only  44.9%  remained.  Thus,  there  was  more 
chan  half  of  the  bed  system  located  with  the  active  army. 

By  1/1/1944,  the  bed  system  of  the  army  region  had  reached  30.1% 
and  at  the  front  35.1%,  that  is,  the  total  for  both  regions  was  65.2% 
and  in  the  deep  rear,  it  was  34.8%.  Thus,  the  ratio  of  the  forward 
and  rear  bed  system  which  had  existed  in  1941  was  reversed. 

For  the  rest  of  the  war  this  relationship  remained  unchanged. 

It  is  natural  that  the  period  for  treatment  of  wounds  in  the  regions 
of  the  army  and  fronts  increased  and  in  certain  periods,  only  those 
patients  who  were  to  be  discharged  upon  completion  of  treatment  were 
sent  to  the  deep  rear. 

In  this  way  the  problem  of  medical  service  for  treating  wounded 
in  large  quantities  was  solved.  Unification  of  surgical  measures 
and  the  succession  of  treatment  required. continuous  administration 
and  observation  of  the  quality  of  surgical  assistance.  This  required 
a  standard  formulation  of  the  surgical  service;  the  problem  of  train¬ 
ing  surgical  work  and  monitoring  of  it  in  the  evacuation  stages  was 
involved  here.  The  surgical  service  at  the  beginning  of  World  War 
II  was  supervised  by  the  chief  surgeon  of  the  Red  Army;  at  fronts, 
by  the  chief  surgeons  of  the  front;  later  on,  surgeons  of  the  army 
and  surgeons  of  large  combined  hospitals  (FEP,  MEP  [clearing  station 
of  a  front,  local  evacuation  station],  etc.)  came  in.  As  is 


apparent  this  organization  could  be  improved  more  with  "downstream" 
administrators  in  separate  hospitals  inclusively  which  was  done  even 
during  the  war. 

Finally,  with  the  director  of  the  Main  military-medical  insti¬ 
tution,  an  improved  organization  was  set  up  -  the  Scientific  Medical 
Council,  whose  surgical  section  participated  in  considering  the  meas¬ 
ures  of  practical  necessity. 

War  with  the  Byelofinns  in  1939-1940  graphically  showed  the  ad¬ 
vantages  of  a  unified  surgical  administration  which  had  been  complet¬ 
ed  by  the  beginning  of  World  War  II.  When  it  started  in  1941,  the 
"Instructions  on  Military-Field  Surgery"  was  published.  Thus,  even 
at  the  very  beginning  of  the  war  a  service  was  organized  which  had 
as  its  mission  improvment  in  the  quality  of  surgical  work. 

At  the  beginning  of  World  War  II,  due  to  the  lack  of  time  since 
the  end  of  the  war  with  the  Byelofinns,  experience  in  the  latter  war 
had  not  yet  been  fully  assimilated.  The  chief  surgeon  of  the  Lenin¬ 
grad  front.  Professor  P.  A.  Kupryanov  wrote  a  number  of  articles 
based  on  experience  in  the  war  with  the  Byelofinns.  The  importance 
of  this  experience  was  expressed  in  the  manual  on  military-field 
surgery  compiled  jointly  with  Professor  S.  I.  Banaytis.  The  report 
on  the  war  with  the  Byelofinns  had  been  begun  but  not  written.  The 
large  scale  of  the  first  World  War  forced  one  to  consider  hypotheses 
put  forward  in  this  war  that  experience  in  treating  wounds  in  peace¬ 
time  does  not  always  give  a  correct  approach.  Therefore,  with  fur¬ 
ther  presentations  one  should  return  to  the  prewar  view  but  digress 
into  history,  as  recently  as  possible. 

There  is  no  doubt  that  such  historical  digressions  facilitate 
a  better  understanding  of  the  experience  of  Soviet  surgery  so  en¬ 
riched  in  World  War  II  1941-1945. 

First  Aid  and  Treatment  of  the  Wounded 

Treatment  of  the  wounded  begins  from  the  moment  that  first  aid 
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is  given  no  matter  who  gives  it.  There  is  no  possibility  of  organ¬ 
izing  things  so  that  first  aid  is  given  by  a  physician.  There  is  no 
necessity  for  it  because  on  the  battlefied,  aid  can  be  rendered  only 
in  a  very  limited  way  so  that  any  person  even  with  a  very  slight  medi¬ 
cal  knowledge  can  do  so . 

In  the  Red  Army  it  is  planned  that  there  be  a  battalion  physi¬ 
cian  who  must  be  at  the  BMP  (battalion  medical  station)  during  combat. 
However,  the  military  collisions  in  the  Far  East  even  in  1938  and 
1939  showed  that  at  the  BMP  the  possibility  of  giving  aid  is  such 
that  it  can  be  done  completely  by  paramedics;  having  a  physician  there 
is  not  only  not  useful  but,  at  the  same  time,  decreases  the  number  of 
physicians  available  at  subsequent  stages  where  each  physician  is  ex¬ 
tremely  necessary. 

After  this  experience  was  acquired,  the  duties  of  the  physician 
at  the  BMP  were  corrected.  In  this  way,  the  wounded  person  first  was 
given  physician  aid  as  a  rule  at  the  PMP  (regimental  medical  station) . 
The  amount  of  treatment  given  at  the  PMP  is  such  that  it  can  be  done 
only  by  a  physician.  However,  prephysician  assistance  is  under  the 
supervision  of  a  physician  and  the  direction  of  the  medical  service 
of  the  regiment;  timely  and  correct  care  of  the  wounded  depends  great¬ 
ly  on  this.  At  this  time  a  position  has  been  put  forward  that  "the 
fate  of  the  wounded  depends  on  the  first  bandage."  Of  course,  one 
cannot  agree  with  this.  Fate  of  the  wounded  depends  on  the  entire 
set  and  timeliness  of  the  treatment  measures  and  therefore  each  meas¬ 
ure  making  up  the  system  must  be  completed  without  reproach.  The 
carrying  of  the  wounded  from  the  battlefield  plays  an  important  role. 
The  significance  of  these  isolated  measures  depends  on  the  character 
and  location  of  the  wound:  for  a  wound  with  damage  to  the  main  ves¬ 
sels  of  the  extremities  and  a  disturbance  in  blood  flow,  it  is  decis¬ 
ive  that  a  tourniquet  be  applied;  for  a  wound  in  the  stomach,  an  early 
operation  is  necessary,  etc. 

Carrying  the  wounded  deserves  special  attention:  special  train¬ 
ing  and  instruction  is  given  to  the  stretcher  bearers.  An  order  from 
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the  Supreme  Commander  Comrade  Stalin  on  presenting  awards  for  carry¬ 
ing  wounded  from  the  battlefield  played  an  important  role  in  improv¬ 
ing  this  important  work. 


However,  both  for  improving  organization  of  carrying  the  wounded 
from  the  battlefield  and  for  perfecting  other  elements  of  the  system 
of  treatment  of  the  wounded,  a  certain  time  was  necessary.  The  medi¬ 
cal  commanders  and  the  chief  surgeons  of  the  front  correctly  evalu¬ 
ated  the  necessity  for  a  complete,  timely  and  constant  inquiry  into 
progress  in  carrying  wounded  on  the  battlefield.  The  formations  ar¬ 
riving  at  the  front  every  24  hours  must  be  presented  with  these  data 
for  the  entire  battle  operation.  Then  any  deficiencies  can  be  quick¬ 
ly  corrected. 

The  character  of  the  combat  action  mainly  determined  work  of 
the  medical  institutions,  in  particular,  the  location  for  getting 
the  first  surgical  aid  and  its  volume.  Rendering  of  this  assistance 
on  the  battlefield  was  particularly  involved. 

The  extremely  varied  conditions  in  which  combat  activity  of  our 
troops  occurred  were:  maneuvering  and  on-position  defense,  retreat, 

attack,  moving  at  an  increased  speed,  sharp  variations  in  climate 
on  a  huge  front  from  the  Bering  to  the  Black  Seas,  varying  terrain 
-  these  all  affected  the  time  period  and  character  for  getting  first 
aid. 


The  extreme  saturation  of  the  fighting  armies  with  firearms 
created  great  difficulties  in  the  first  stage  of  giving  first  aid. 

Only  the  persistent  efforts  by  the  paramedics  and  paramedic  in¬ 
structors  of  the  company  resulted  in  2/3  of  the  wounded  being  given 
first  aid  within  30  minutes  after  being  wounded. 

The  average  figure,  of  course,  does  not  characterize  the  aid 
given  in  different  conditions  of  battle  with  different  combat  oper¬ 
ations  but  it  makes  it  possible  to  conclude  that  the  organization 
of  first  aid  in  the  Soviet  army  was  set  up  on  the  correct  principles 
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and  fully  withstood  the  test  of  battle. 

The  rendering  of  first  aid  on  the  battlefield  was  given  parti¬ 
cular  attention.  It  was  accomplished  by  a  special  staff  of  paramed¬ 
ics  in  the  company  headed  by  the  paramedic  instructor.  The  basic 
problem  of  the  paramedic  in  the  battalion  was  organization  of  this 
assistance  and  timely  removal  of  the  wounded.  In  the  overwhelming 
majority  of  cases,  aid  was  given  to  the  wounded  as  soon  as  it  was 
detected  regardless  of  the  phase  of  the  battle  and  the  time  of  day. 

If  the  access  to  a  particular  wounded  person  was  under  enemy  fire, 
the  paramedic  instructor  or  the  paramedic  would  request  fire  cover 
from  our  troops  from  the  commander. 

The  volume  of  medical  measures  at  the  company  level  is  not 
great.  It  is  limited  to  the  first  bandaging  and  the  individual's 
packet  is  used. 

The  role  of  the  first  bandaging  applied  on  the  wound  is  done  to 
stop  bleeding,  prevent  the  wound  from  subsequent  bacterial  infection 
and  to  protect  it  from  trauma. 

The  reports  of  the  senior  physicians  of  the  regiments  on  differ¬ 
ent  types  of  combat  activity  of  the  troops  makes  it  possible  to  es¬ 
tablish  the  special  features  of  organization  of  first  aid  on  the 
battlefield. 

One  does  not  need  proof  of  the  fact  that  in  conditions  of 
maneuvering  a  defense,  giving  first  aid  on  the  battlefield  is  ex¬ 
tremely  difficult.  Here  the  solution  to  the  problem  lies  in  rapid 
removal  of  the  severely  wounded.  Bandages  are  applied  only  when 
the  wounded  are  at  an  adequate  distance  from  the  front  line  and  the 
danger  of  falling  into  enemy  hands  is  at  a  minimum.  Therefore,  with 
a  maneuvering  defense,  the  time  period  for  applying  the  first  band¬ 
age  is  increased. 

This  problem  is  solved  differently  in  offensive  combat  when 
breaking  through  a  fortified  enemy  line;  here  there  are 
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significant  concentrations  of  fire  and  losses  are  particularly  high; 
here  first  aid  is  preceded  by  finding  shelter  for  the  wounded  (some¬ 
times  entrenchment) .  Only  after  they  are  sheltered  can  bandages  be 
applied. 

When  the  troops  are  attempting  to  move  forward,  when  the  enemy 
is  on  the  run,  losses  among  personnel  are  not  high  but  the  wounded 
often  become  separated  from  company  orderlies  and  medical  instruc¬ 
tors.  In  such  cases  first  aid  to  the  wounded  is  given  by  medical 
personnel  of  regiment  and  division  institutions  because  the  medi¬ 
cal  staff  of  the  company  battalion  does  not  have  the  capability  of 
remaining  separated  from  their  podrazdeleniye .  In  these  conditions, 
the  highest  percentage  of  first  aid  is  given  by  mutual  assistance 
and  self  help. 

Rendering  first  aid  to  the  wounded  with  a  fixed  position  de¬ 
fense  is  accomplished,  as  a  rule,  by  orderlies  and  orderly 
instructors . 


In  solving  questions  of  giving  first  aid,  first  of  all  one  has 
to  establish  where,  when  and  to  whom  it  is  given. 


The  initial  material  for  judging  this  can  be  taken  from  the 
following  average  numbers. 
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Key;  (a)  Time  period  for  giving  first  aid; 
(b)  Percent  of  wounded;  (c)  Quickly;  (d) 
During  the  first  30  minutes;  (e)  From  30 
minutes  to  3  hours;  (f)  From  3  to  6  hours; 
(g)  After  6  hours. 


Perhaps  for  analysis  the  variation  in  these  figures  in  differ¬ 
ent  combat  operations  is  important  but  in  this  case  the  average 
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numbers  give  an  adequate  understanding  of  first  aid  for  the  wounded. 

Thus,  1/3  of  all  wounded  persons  would  be  given  first  aid  almost 
immediately  and  almost  2/3  before  a  half  hour  had  elapsed.  When 
studying  the  data  presented  in  the  responses,  it  seemed  that  this 
number  varies  within  limits  of  no  more  than  10.0-15.0%  and  on  the 
other  hand,  depending  on  conditions  of  combat  activity  of  the  troops. 

For  instance,  according  to  the  data  from  December  1941  (the  N 
division)  during  a  combat  operation,  the  first  bandage  was  applied 
to  most  wounded  only  a  few  minutes  after  the  wound  occurred. 

In  response  to  the  Public  Health  Administration  of  one  of  the 
fronts,  data  of  a  special  study  was  presented  which  was  taken  dur¬ 
ing  an  attack  by  our  troops.  According  to  this  data,  first  aid  was 
given  almost  immediately  to  40.6%  of  the  wounded  and  during  the 
first  30  minutes  after  the  injuries  had  occurred,  to  53.5%.  Accord¬ 
ing  to  the  data  of  the  report  of  the  medical  service  of  the  N  rifle 
division,  85.5%  of  the  wounded  were  given  first  aid  in  the  first  30 
minutes  after  the  wound  occurred . 


There  is  considerable  interest  in  the  question  of  who  gives  the 
first  aid.  We  can  judge  this  according  to  the  following  data: 
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Key:  (a)  Who  gives  first  aid;  (b)  Percent 

of  wounded;  (c)  Self  help;  (d)  Mutual  as¬ 
sistance;  (e)  Orderly  and  orderly  instruc¬ 
tor  of  the  company;  (f)  Battalion  medic; 

(g)  Chast '  physician. 


In  this  way,  the  orderlies  and  orderly  instructors  of  the 
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company  gave 


first  aid  to  more  than  half  of  all  the  wounded. 


The  fact  that  the  medics  gave  first  aid  to  a  total  of  2.6%  of 
the  wounded  and  the  physicians,  to  6.2%  is  of  interest. 


Data  on  the  location  for  giving  first  aid  is  presented  below: 
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Key:  (a)  Location  where  first  aid  was 

given;  (b)  Percent  of  wounded;  (c)  On 
the  battlefield;  (d)  Battalion  medical 
aid  station;  (e)  Regimental  medical 
station;  (f)  Division  medical  station; 
(g)  Other  treatment  institutions. 


Consequently,  on  the  battlefield  84.4%  of  all  wounded  received 
first  aid;  the  remaining  15.6%,  that  is,  almost  1/6  of  all  the 
wounded  received  aid  in  institutions  at  greater  or  lesser  distances 
from  the  front  line. 

One  should  note  that  there  is  a  relationship  between  the  time 
first  aid  is  given  and  the  person  who  gives  it. 


Usually  first  aid  is  rendered  immediately  after  the  wound  oc¬ 
curs  in  cases  where  it  is  done  by  the  person  himself  (bandages  are 
applied  by  the  wounded  person) ;  the  number  of  persons  in  this  group 
exceeds  90.0%.  The  group  of  wounded  who  use  mutual  assistance  on 
the  battlefield  amounts  to  42.6%. 


First  aid  rendered  by  orderlies  and  orderly  instructors  was  ac¬ 
complished  in  almost  the  same  time  periods  as  the  mutual  assistance. 

Taking  into  consideration  the  fact  that  mutual  assistance,  as 
a  rule,  is  given  by  soldiers  who  are  in  direct  proximity  to  the 
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wounded  where  the  orderly  or  the  orderly  instructor  for  this  purpose 
would  have  to  cover  a  certain  distance  often  under  enemy  fire,  one 
can  conclude  that  the  orderlies  and  the  orderly  instructors  have  man¬ 
aged  their  duties  very  successfully. 

The  physician  gave  first  aid  in  most  cases  at  the  regimental 
medical  station  or  at  other  medical  institutions  located  close  to 
the  rear.  More  than  60.0%  of  the  wounded  who  received  first  aid  and 
bandaging  from  a  physician  were  bandaged  within  an  hour  from  the 
time  they  were  wounded. 

Discussing  the  time  period  when  the  first  bandage  is  applied 
in  correspondence  with  the  location  first  aid  is  given,  one  should 
note  a  general  principle:  when  applying  the  first  bandage  on  the 
battlefield,  at  the  battalion  aid  station  and  the  regimental  medi¬ 
cal  station,  the  number  of  persons  with  bandages  applied  early  at 
each  succeeding  stage  is  10.0-15.0%  less  than  at  the  preceding. 

One  should  note  that  first  aid  given  at  the  regimental  medical 
station,  the  division  medical  station  and  at  other  institutions  re¬ 
moved  usually  from  the  front  rear  by  more  than  4  km,  in  a  number  of 
cases  occurred  within  30  minutes  of  the  time  the  wound  occurred. 

This  is  possible  only  in  cases  where  the  wounding  was  not  on  the 
front  line  but  in  the  rear  in  the  territory  of  the  regimental  medi¬ 
cal  station  and  the  medical  battalion  or  close  to  them. 

It  appears  that  less  than  2.0%  of  all  wounded  (1.96%)  are 
wounded  on  the  front  line.  This  forces  us  to  draw  two  organiza¬ 
tional  conclusions: 

1)  the  individual  packets  must  be  part  of  the  equipment  for 
all  personnel  of  the  chast '  (including  workers  in  medical  and  sani¬ 
tary  institutions) ; 

2)  all  medical  institutions  of  the  troop  and  army  rear  have 
the  duty  to  report  to  all  of  the  nearest  podrazdeleniye  the  area 


of  their  changes  and  to  stake  them  out  not  only  in  the  direction 
of  the  front. 

If  one  recalls  the  frequency  of  artillery  fire  and  aviation 
shells  in  the  so-called  "rear,"  including  treatment  institutions, 
the  efficiency  of  these  measures  becomes  obvious. 

Above  we  were  talking  about  the  effect  which  the  first  bandage 
has  on  the  progress  of  the  wound.  This  effect  is  illustrated  by 
the  numbers  obtained  when  developing  the  chart  for  fundamental 
characteristics . 

Fig.  52  graphically  shows  that  although  the  frequency  of  com¬ 
plications  during  the  wound  process  is  distinguished  by  a  tendency 
toward  an  increase,  depending  on  the  time  period  for  applying  the 
first  bandage,  all  of  these  time  periods  do  not  have  the  decisive 
value  which  is  ascribed  to  them. 

A  study  of  data  obtained  when  developing  the  chart  for  funda¬ 
mental  characteristics  showed  a  definite  relationship  between  the 
quality  of  first  aid  given  and  the  course  of  the  wound.  For  in¬ 
stance,  comparing  the  frequency  of  complications  in  wounded  who  re¬ 
ceived  first  aid  immediately  in  various  conditions  can  confirm  that 
the  best  results  were  observed  when  first  aid  was  given  in  medical 
institutions;  this  group  includes  the  wounded  who  received  their 
wounds  in  the  area  of  the  medical  institution  or  close  to  it  (Fig. 
53)  . 


A  sharp  decrease  in  the  number  of  complications  depending  on 
where  first  aid  was  given  is  completely  understandable  if  one  takes 
into  consideration  the  quality  of  the  bandage  applied.  At  the  reg¬ 
imental  station  and  the  division  medical  station,  first  aid  is  al¬ 
ways  given  by  the  most  qualified  personnel  and  is  accompanied  by 
cleaning  up  the  area  around  the  wound  and  using  bandaging  material 
appropriate  to  the  dimensions  of  the  wound.  Of  course  one  should 
take  into  consideration  the  fact  that  this  group  of  wounded 
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Fig.  52.  The  relationship  be¬ 
tween  the  time  first  aid  is 
given  and  the  frequency  of 
complications . 

Key:  (a)  Frequency  of  com¬ 

plications;  (b)  Period  for 
giving  first  aid;  (c)  Imme¬ 
diately;  (d)  Before  30  min¬ 
utes  have  elapsed;  (e)  30 
minutes  to  3  hours;  (f)  Af¬ 
ter  3  hours . 


Fig.  53.  Frequency  of  com¬ 
plications  in  connection  with 
the  location  where  the  first 
bandage  was  applied  (in  cases 
bandaging  was  applied  almost 
immediately. 

Key:  (a)  Frequency  of  com¬ 

plications;  (b)  Battlefield; 

(c)  Regimental  medical  station; 

(d)  Medical  battalion;  (e)  lo¬ 
cation  where  the  first  bandage 
was  applied. 


undoubtedly  will  undergo  primary  surgical  treatment  very  early. 


When  giving  first  aid  one  usually  uses  the  so-called  rebandaging 
packet  for  first  aid  (Figs.  54  and  55) . 


Without  precise  information  on  the  number  of  cases  where  the 
first  bandage  was  applied  using  the  individual  packet  because  no 
type  of  precision  during  military  operations  can  be  considered  for 
these  data,  it  is  still  possible  however  to  assume  that  this  number 
is  at  least  75.0%.  In  any  case  with  the  application  of  bandages 
immediately  after  the  wound  occurs,  almost  always  the  individual  ' 
packet  was  used. 


In  the  first  years  of  World  War  II,  in  the  equipment  of  our 
army  besides  the  aseptic  individual  packets  there  were  also  some¬ 
times  antiseptic  individual  packets;  beginning  in  1943,  more  and 
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Fig.  54.  Rebandaging  packet  for  first  aid. 
Left: 


FIRST  AID 

INDIVIDUAL 

1.  To  open  the  packet,  pull  the  string  and  take  the  con¬ 
tents  from  the  calico  bag. 

2.  Tear  the  bag  along  the  indicated  line. 

3.  Extract  the  contents  in  the  paper  cover. 

4.  Extract  what  is  wrapped  in  the  paper  roll. 

5.  Tear  the  paper  wrapping. 

Right: 

METHOD  OF  USING 

1.  Take  the  bandage  at  the  end  marked  with  the  colored 
thread . 

2.  Wrap  the  bandaging  touching  only  the  side  marked  with 
the  colored  thread  or  bands. 

3.  When  bandaging  a  perforated  wound  the  movable  padding 
is  unwound  in  such  a  way  that  it  will  cover  the  exit 
wound . 

4.  Having  put  the  padding  on  the  wound,  wrap  with  bandages. 

5.  Fasten  the  free  end  with  the  pin. 

the  aseptic  packets  were  used. 


Experience  in  World  War  II  showed  that  in  many  cases  of 
wounds  including  multiple  wounds,  the  packets  were  inadequate  in 
size  so  that  often  a  wound  needed  to  be  bandaged  with  not  one  but 
with  two  packets.  The  supply  of  individual  packets  in  the  kits  for 
the  orderlies  and  the  orderly  instructors  made  it  possible  to  use 
several  individual  packets  for  rebandaging  a  single  wound. 
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Fig.  55.  Rebandaging  packet  for  first  aid  without 
without  the  outside  wrapper. 


In  view  of  the  fact  that  bleeding  is  a  symptom  of  wounds  which 
attracts  the  most  attention,  the  primary  bandaging  with  multiple 
wounds,  as  a  rule,  is  placed  on  the  wound  which  is  bleeding  the 
most.  If  the  bandaging  was  large  enough  to  be  successfully  ap¬ 
plied,  it  was  completely  useful. 

The  correct  application  of  bandages  provided  mechanical  pro¬ 
tection  of  the  wounds  from  the  friction  of  the  clothing.  In  the 
first  months  of  the  war  sometimes  one  encountered  incomplete  cov¬ 
ering  with  the  primary  bandaging.  However,  by  1942  the  frequency 
of  deficiencies  in  giving  first  aid  had  been  reduced  sharply. 

The  first  bandaging  is  of  great  importance  for  morale.  More 
than  once  one  can  observe  how  the  wounded  quiet  down  immediately 
after  it  is  applied. 

Characteristics  of  the  Stages  of  Evacuation  and  Their  Treatment 
Functions 

A  large  part  of  the  wounded  after  application  of  the  first 
bandage  and  often  before  it  go  to  the  battalion  medical  station. 
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Data  on  the  reports  indicate  that  the  organization  activity  of 
the  battalion  medical  station  varied  in  accordance  with  combat  con¬ 
ditions.  But  as  to  their  wounds,  they  reported  only  that  bandages 
were  applied. 

It  is  necessary  to  note  that  primary  bandaging  at  the  battalion 
medical  station  is  applied  even  less  often  than  at  the  regimental 
medical  station.  The  medics  who  are  directed  by  the  battalion  med¬ 
ical  station  are  much  more  often  involved  in  evacuation  and  correct¬ 
ing  bandaging.  Changing  bandages  at  the  battalion  medical  station 
is  done  fairly  rarely.  Even  in  cases  where,  due  to  battle  condi¬ 
tions  the  wounded  are  kept  at  the  battalion  medical  station  (most 
often  at  night) ,  the  amount  of  assistance  amounts  to  improving  the 
splints  and  rewinding  bandages  which  have  been  put  on  in  the 
battlefield. 

The  battalion  medical  stations  were  very  mobile.  During  attacks 
by  our  troops,  sometimes  in  cross  country  conditions,  the  battalion 
medical  station  never  lagged  behind  its  battalions  but  often  they 
were  deployed  in  two-wheeled  carts,  carts  and  trucks. 

One  should  note  that  in  conditions  with  fixed  positions  for 
defense  at  the  battalion  medical  station  protected  by  blinds  800- 
900  m  from  the  front  line,  the  area  surrounding  wounds  was  care¬ 
fully  treated  before  applying  bandages  in  cases  where  the  wounded 
were  brought  to  the  battalion  medical  station  with  unbandaged 
wounds.  The  number  of  wounded  who  passed  through  the  battalion 
medical  station  and  the  regimental  medical  station  increased  dur¬ 
ing  activation  of  combat  activities  when  some  of  the  lightly 
wounded  were  transported  to  the  division  medical  station  and  the 
mobile  field  hospitals,  skipping  the  preceding  stages.  All  of  this 
can  mean  that  from  the  moment  of  staying  at  the  battalion  medical 
station,  the  wounded  go  into  a  zone  where  planned  medical  assis¬ 
tance  is  given  inasmuch  as  combat  conditions  permit,  of  course. 

From  here  the  time  period  for  delivering  the  wounded  to  the  batta¬ 
lion  medical  station  becomes  very  important. 
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However,  actual  examples  rather  than  abstract  averages  are  of 
graphic  importance.  If  one  compares  these  time  periods  in  differ¬ 
ent  combat  operations,  then  one  finds  the  following  data. 

1.  The  Stalingrad  operation  for  breaking  up  and  destroying  the 
enemy.  The  Don  front.  From  1/10  to  11/8,  1943. 


(~\  CpoK»  npHCunm  paaeaux  ( 
Ha  BMII  nocji*  paHCHHH  ' 

W\  npnaCBT 
paaeKwx 

( C  )  2  «racOB . 

80,0  . 

( d )  2—4  qaca  . 

|  9.0 

(e)  4—6  <iacoB  . 

1  1,0 

(f)  6—8-  ♦  . 

1  5,0 

( g )  CBume  8  lacos  . . 

!  5.0 

Key:  (a)  Time  period  that  wounded  remained  at 

battalion  medical  stations  after  being  wounded. 

(b)  Percent  of  wounded;  (c)  Less  than  2  hours; 

(d)  2-4  hours;  (e)  4-6  hours;  (f)  6-8  hours; 

(g)  More  than  8  hours. 

The  steppe,  the  open  terrain  and  snow  covered  fields  made  it 
much  easier  to  look  for  the  wounded. 


2.  The  Orlov-Kursk  operation.  July  1943. 


( ^ )  CpoHtt  nDiOunn  |>aHeHy*'^npoueHT 
ut  Bun  nocjie  pautMitft  (  paiteHut 


( C )  JJo  2  HaCOB . |  43,0 

d)  2 — 4  H»ca  . i  26,9 

e)  4—6  lacOB  . !  15,3 

|fi  6—8  •  . I  9.4 

g)  Cbuuio  8  Macos .  5,4 

Key;  (a)  Time  period  for  wounded  remaining  at 
the  battalion  medical  stations  after  being  wounded, 
(b)  Percent  of  wounded;  (c)  Less  than  2  hours; 

(d)  2-4  hours;  (e)  4-6  hours;  (f)  6-8  hours; 

(g)  More  than  8  hours. 


The  battles  took  place  on  fields  covered  with  high  ripe  grasses 
which  made  it  difficult  to  look  for  the  wounded.  As  a  result,  in 
the  period  2  hours  after  being  wounded,  apparently  a  large  number 


had  arrived  at  the  battalion  medical  station  independently  and  only 
about  half  che  number  of  wounded  as  were  there  in  the  Stalingrad 
operation . 

3.  The  Byelorussian  operation.  January-February  1944. 


(a)c,  '<*<H  nnnCuTMH  paxtHbix  (b)n  poueiir 
Ha  BMfl  noc.ne  pancHim  psHeHu.t 


( C )  do  2  Macoe .  58,3 

2 — 4  'iaca  .  25,1 

(3)  i — 6  >iacoB  .  7.5 

(f  6-8  ,  2.3 

(CT)  Cbbioie  8  Ma<'08  .  ‘>,8 


Key:  (a)  Time  period  for  wounded  remaining  at 

the  battalion  medical  stations  after  being  wounded; 
(b)  Percent  of  wounded;  (c)  Less  than  2  hours; 

(d)  2-4  hours;  (e)  4-6  hours;  (f)  6-8  hours; 

(g)  More  than  8  hours. 


The  combat  operation  occurred  in  the  forest-marshy  terrain. 
Search  for  the  wounded  was  made  very  difficult  due  to  poor  visibil¬ 
ity,  difficulty  in  moving  forward  and  the  impossibility  of  using 
dog  sleds.  The  position  reminded  one  of  the  Orlov-Kursk  operation. 
The  reasons  were  different  although  they  mainly  depended  on  the 
character  of  the  terrain. 


i 
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4.  Operations  on  the  Visla-Oder.  Winter  and  early  spring, 
1945.  _ 

(a)  CpOHH  nmiCUTHII  p«KHWx(b)  I  IIpoueHT 
hi  EMn  uocjie  paneiiun  ;  paHeHWX 


I 

IC )  Ho  2  tacoB .  .  !  77,5 

d)  2—4  qaca .  13,1 

e)  4 — 6  iacoa . ,. . I  4,2 

f )  6—8  •  . j  1,6 

g )  Canine  3  nacoa' . I  3,6 

I 

Key:  (a)  Time  period  for  wounded  remaining  at 

the  battalion  medical  stations  after  being  wounded; 
(b)  Percent  of  wounded;  (c)  Less  than  2  hours; 

(d)  2-4  hours;  (e)  4-6  hours;  (f)  6-8  hours; 

(g)  More  than  8  hours. 


» 

i 


^Data  at  the  N  front. 
Data  at  the  N  front. 
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The  operation  was  distinguished  by  a  fierce  attack  and  pursuit 
of  the  resisting  enemy  with  high  activity  of  their  airforce. 

If  one  adds  up  the  number  of  wounded  delivered  to  the  battalion 
medical  station  in  the  first  four  hours  after  being  wounded  then  one 
finds  that  90.6%  of  the  wounded  were  received  from  the  battlefield. 
This  exceeds  the  data  for  the  Stalingrad  operation  where  the  percent 
taken  from  the  battlefield  equaled  89.0. 

5.  Berlin  operation.1  April-beginning  of  May  1945. 

(^)  C|-ui«;i  ihitfUTiiH  [laiu'iiux  (bi)  rif'oaeiiT 
iu  bMtl  tioc.ie  paHcHiiH  i  paHeKux 

I 

!  t>1,7 

29.3 

b,t 
1.2 
:  i.i 

Key:  (a)  Time  period  for  wounded  remaining  at 

the  battalion  medical  stations  after  being  wounded; 

(b)  Percent  of  wounded;  (c)  Less  than  2  hours; 

(d)  2-4  hours;  (e)  4-6  hours;  (f)  6-8  hours; 

(g)  More  than  8  hours. 

The  operation  was  conducted  in  the  largest  settlea  point  with 
very  strong  enemy  resistance;  there  was  close  hand  combat  but  also 
independent  removal  of  the  wounded  from  the  battlefield  due  to  the 
intense  enemy  fire.  However,  in  the  time  less  than  4  hours  after 
being  wounded,  the  battalion  medical  stations  had  received  the 
highest  number  of  wounded  91.0%  and  after  8  hours  -  the  least  for 
the  entire  operation,  namely  1.4%. 

It  is  very  clear  that  for  effectiveness  in  removing  the  wounded 
from  the  battlefield  in  different  conditions,  one  must  plan  and  car¬ 
ry  out  a  type  of  organization  which  can  be  used  in  the  combat  con¬ 
ditions  which  arise. 

Assistance  to  the  wounded  at  battalion  medical  stations  was  only 
^Data  of  the  N  front. 


(c)  Jo  2  Macna  .  . 

(d)  2 — 4  'iaia  .  .  . 

(e)  4 — 6  MaruB  .  . 

(f)  6—8  . 

(g)  Cauuie  8  nacoe 
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a  forerunner  of  treatment  by  physicians  which  was  done  at  the  PMP 
(regimental  medical  station) .  The  volume  of  this  assistance  to  a 
large  degree  depended  on  combat  circumstances  but  only  very  rarely 
was  it  reduced  to  a  minimum. 

The  minimum  volume  of  primary  physician  assistance  to  the  troops 
included  stopping  bleeding,  temporarily  or  permanently,  application 
of  bandages  to  the  wound  with  transport  temporary  immobilization 
(where  indicated) ,  the  injection  of  preventive  serums  and  the  fill¬ 
ing  out  of  documents. 

The  main  mass  of  the  wounded  with  a  position  type  defense  were 
almost  all  sent  to  the  regimental  medical  station.  Here  they  were 
registered  and  sent  through  the  clearing  procedures,  and  consequent¬ 
ly,  the  first  diagnosis  of  the  wounds  was  recorded. 

At  the  regimental  station  the  wounded  received  emergency  care 
from  a  physician.  The  regimental  station  is  the  first  stage  where 
bandaging  of  wounds  can  be  done  according  to  all  the  requirements 
of  surgery.  This  is  one  of  the  reasons  why  the  time  period  for 
bringing  the  wounded  to  the  regimental  medical  station  took  on  such 
importance  during  World  War  II. 

The  necessity  to  subordinate  organization  of  assistance  to  the 
wounded  with  the  demands  of  actual  combat  circumstances  was  a  de¬ 
cisive  condition  when  organizing  operation  at  the  regimental  medi¬ 
cal  station. 

The  time  periods  for  delivery  to  the  regimental  medical  station 
did  not  determine  the  time  periods  for  giving  surgical  treatment  to 
the  wounded  if  there  was  no  precision  in  the  operation  of  the  regi¬ 
mental  medical  station  itself.  This  forced  the  medical  leaders  to 
strictly  calculate  the  time  the  wounded  were  to  stay  at  a  given 
stage.  In  those  cases  where  this  calculation  was  operative,  one 
noted  a  decrease  in  the  time  period  the  wounded  remained  at  the 
next  stages  and  the  time  period  for  giving  them  qualified  assistance. 
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Battles  which  preceded  World  War  II,  chiefly  the  war  with  the 
Byelofinns,  to  a  significant  degree,  determined  the  functions  of  the 
regimental  medical  station  which  was  limited  in  the  measures  to  be 
taken  there. 

At  the  beginning  of  World  War  II,  the  structure  and  volume  of 
work  at  the  regimental  medical  station  was  fairly  precisely  rotated; 
changes  which  occurred  during  the  war  only  affected  certain  techni¬ 
cal  means  with  different  locations  of  the  wounds. 

Characterizing  the  volume  of  aid  given  at  the  regimental  medi¬ 
cal  station,  N.  N.  Yelanskiy  writes:  "All  of  the  wounded  must  pri¬ 
marily  be  looked  at  without  removing  the  bandaging  and  all  of  the 
wounded  must  be  given  tetanus  shots.  During  this  examination,  the 
required  rebandaging  is  done.  With  extensive  and  contaminated 
wounds,  antigangrene  serum  is  injected  subcutaneously  and  powdered 
white  strepticin  is  applied  as  deeply  as  possible  into  the  wound 
in  a  quantity  of  10-12  g."  However,  on  the  next  page,  N.  N. 
Yelanskiy  indicates  that  the  "reduction  of  the  volume  of  aid  at  the 
regimental  medical  station  is  possible  with  a  mass  admission  of 
wounded  and  the  necessity  of  constantly  moving  the  regimental  medi¬ 
cal  station  along  with  the  regiment." 

M.  N.  Akhutin  recommends  the  prophylaxis  of  subsequent  infec¬ 
tion  "application  of  bandaging  after  shaving  the  area  surrounding 
the  wound  (except  for  the  head) ,  painting  of  the  skin  with  tincture 
of  iodine,  and  of  course,  the  injection  of  antitoxin  serum  and  when 
necessary,  antigangrenous  serum." 

Monitoring  the  use  of  tourniquets  is  important  for  prevention 
of  infectious  complications  of  wounds,  particularly  anaerobic  in¬ 
fection.  P.  A.  Kupriyanov  points  out  that  "a  significant  number 
of  tourniquets  to  stop  bleeding  applied  without  adequate  instruc¬ 
tions  were  used  in  past  wars;  to  a  certain  degree  this  extremely 
unfavorable  phenomenon  remains  an  obstacle  at  the  present  time." 

The  instructions  cited  above  in  connection  with  the  volume  of 
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surgical  measures  aimed  at  prophylaxis  of  suppurative  and  anaerobic 
complications  of  the  wound  process,  are  the  basis  for  surgical  acti¬ 
vity  at  the  regimental  medical  stations. 

During  World  War  II,  the  regimental  medical  stations  as  a  rule 
were  located  in  tents,  less  often  in  homes  or  earthen  huts.  The 
distance  from  the  regimental  medical  station  to  the  front  defense 
line  varied  depending  on  the  conditions  of  the  terrain  and  the  char¬ 
acter  of  combat  action  from  1.5  to  4  km.  The  separation  of  the  re¬ 
gimental  medical  post  from  its  regiments  even  with  vigorous  forward 
movement  of  the  troops  was  a  very  rare  phenomenon  although  in  the 
reports,  there  are  indications  of  relocation  of  the  regimental  medi¬ 
cal  stations  6  times  in  24  hours  (the  Umansk  operation,  1944). 

The  character  of  the  terrain  where  the  combat  actions  took  place 
affected  the  time  period  for  delivering  the  wounded  very  sharply, 
even  more  than  the  character  of  the  combat  action. 

In  the  spring  of  1944  when  moving  to  the  so-called  "panzer  line" 
(the  Velikaya  river-Pskov-Ostrov) ,  the  regimental  medical  stations 
were  located  3-4  km  from  the  front  line  but  in  between  was  solid 
swamp  which  could  only  be  overcome  with  great  difficulties.  6-8 
hours  had  passed  and  the  wounded  were  successfully  brought  into  the 
regimental  medical  station  on  stretchers. 

The  time  period  for  delivering  the  wounded  to  the  regimental 
medical  stations  in  different  combat  operations  are  presented  in 
Table  8 . 

According  to  the  data  showing  the  average  numbers  for  the  en¬ 
tire  war,  during  the  first  two  hours  after  being  wounded,  50.0% 
of  all  wounded  reached  the  regimental  medical  stations  and  after 
4  hours,  this  number  reached  85.0%.  It  is  necessary  to  take  into 
consideration  that  depending  on  the  conditions  of  combat  action, 
some  of  the  wounded  could  be  successfuly  brought  in  only  under 
cover  of  darkness. 
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Table  8.  Time  periods  for  delivering  wounded  to 
regimental  medical  stations  in  various  combat 
operations 

(a)  (jjjOpi«i:o-  ■yccna*  1(4)  (e) 

Cp«-K  lorTaBKa  p  iru'mjx  ».»<**•  me  i  onenamm  On  -paint*  na  G«pimi-i.  «>i 
Ha  11  Mil  uotfle  tiautunn  P,aMM  (1  -ft  Benupyc-  '  Buc.ic  — Q-iepei  unep.«uiin 

Tpa.Jbwuil  ;  0Hlia  q,p0HJ)  , 

<Pln>HT)  I  | 


( f  )  npoueur  paueuw-x 


(g )  Ao  4  nacoB  ...... 

42.6 

28.5 

66.4 

64.8 

(n)i-9  .  . 

41.6 

55,6 

25.0 

26.3 

(  )  S — 24  'iara . 

15,6 

15,9 

8,6 

3,9 

Key:  (a)  Time  period  for  delivering  wounded  to 

regimental  medical  stations  after  wounding  occurs; 
(b)  Orlov-Kursk  operation  (central  front) ;  (c) 

Belorussian  operation  (first  Belorussian  front); 
(d)  Operations  on  the  Visla-Oder;  (e)  Berlin  op¬ 
eration;  (f)  Percent  of  wounded;  (g)  Less  than  4 
hours;  (h)  4-8  hours;  (i)  8-24  hours. 


However,  the  total  numbers  which  characterize  the  time  period 
for  bringing  the  wounded  to  the  regimental  medical  station  do  not  re¬ 
flect  the  quality  of  organization  of  medical  service  of  the  regiment 
because  a  large  number  of  the  wounded  were  delivered  by  transporta¬ 
tion  passing  by  or  came  on  foot. 

The  data  on  time  periods  for  delivering  the  severely  wounded 
who  could  not  be  moved  independently  were  much  more  significant. 

In  1943,  a  thorough  analysis  was  made  of  the  time  periods  for 
bringing  the  wounded  to  the  regimental  medical  station  during  the  com¬ 
bat  operation  accomplished  by  troops  of  the  N  army  of  the  Leningrad 
front.  It  appeared  that  of  all  the  wounded  who  stayed  at  the  regi¬ 
mental  medical  station,  26.6%  had  come  on  foot*  11.7%  had  been  ac¬ 
companied  by  comrades,  ambulances  had  delivered  61.7%.  The  number  of 
wounded  who  were  at  the  regimental  medical  station  in  the  first  3 
hours  amounted,  respectively,  to  37.2,  12.9,  49.9. 

In  the  report  of  the  N  arm/  of  another  front  for  January  1944, 
the  time  periods  for  bringing  wounded  to  the  regimental  stations  was 
analyzed  depending  on  the  location  of  the  wound.  Comparing  the  time 
periods  for  persons  wounded  in  the  upper  and  lower  extemities,  one 
can  note  the  much  later  time  periods  for  those  in  the  latter  group. 


217 


Later  admission  to  the  regimental  medical  station  of  stretcher 
patients  is  basic  and  with  an  increase  in  the  flow  of  wounded,  this 
principle  becomes  even  more  noticeable. 

S.  I.  Banaytis  presents  figures  for  admission  of  wounded  to  re¬ 
gimental  medical  stations  later  than  4  hours  after  the  wound  has  oc¬ 
curred  according  to  six  soyedineniye  at  the  front  during  the  East- 
Prussian  offensive  operation.  These  data,  according  to  different 
soyedineniye,  varied  from  3.3  to  21.4%.  The  author  emphasizes  the 
real  possibility  of  delivering  the  main  mass  of  wounded  to  regimental 
medical  stations  in  the  period  4  hours  after  the  wound  occurs.  If 
one  pays  attention  to  all  of  the  difficulties  which  are  encountered 
on  that  part  of  the  route  from  the  front  line  to  the  regimental  medi¬ 
cal  station,  then  it  is  necessary  to  recognize  that  the  time  period 
for  delivering  the  wounded  is  completely  satisfactory  and  considered 
that  the  existence  of  circumstances  which  are  controlled  when  select¬ 
ing  terrain  for  deploying  the  regimental  medical  stations  during  war¬ 
time  justify  themselves. 

In  relation  to  the  volume  of  assistance  given  at  the  regimental 
medical  stations,  as  was  indicated  above,  they  exist  in  a  fairly 
strictly  ordered  framework. 

The  volume  of  medical  assistance  given  at  the  regimental  medical 
stations  changed  very  significantly  depending  on  combat  circumstances; 
however,  this  assistance  included  actions  by  physicians.  Expanding 
the  volume  of  assistance  was  done  by  more  complete  preparation  of  the 
wounded  for  surgical  aid  at  the  next  stage.  Any  type  of  attempt  to 
increase  the  volume  of  assistance  and  replace  work  of  the  division 
medical  station  is  not  justified  and  therefore  is  not  encouraged. 
Expansion  of  work  at  the  regimental  stations  over  a  period  of  time 
has  been  done  in  the  following  directions;  improvement  of  transport 
immobilization  and  the  use  of  antishock  measures  for  gunshot  frac¬ 
tures  of  the  femur,  that  is,  the  production  of  container  anesthesia 
in  the  location  of  the  wound  and  general  measures  (morphine,  anti- 
shock  fluids,  blood  transfusions) ,  application  of  completely 
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occlusive  bandaging  with  open  pneumothoraxes  and  also  antishock 
measures  including  introduction  of  a  vago-sympathetic  blockage  ac¬ 
cording  to  A.  V.  Vishnevskiy's  method.  A  very  important  function  of 
the  PMP  (regimental  medical  station)  was  testing  the  tourniquets 
which  had  been  applied  to  stop  bleeding.  In  most  cases,  the  tourni¬ 
quet  was  removed  and  bleeding  was  stopped  by  bandaging  the  damaged 
vessel  or  a  blood  stopping  clamp  was  used,  leaving  it  in  the  wound 
or  packing  it.  Only  in  extreme  cases  was  the  tourniquet  applied 
again  and  the  wounded  person  was  quickly  evacuated. 

Further,  an  important  part  of  the  work  at  the  PMP  was  antishock 
measures  in  general. 

Surgical  intervention  at  the  PMP  was  done  only  in  a  case  where 
life  was  directly  threatened,  for  example,  tracheotomies,  suturing 
and  fixing  of  the  tongue  during  retraction;  catheterization  of  punc¬ 
ture  of  the  bladder  when  urine  is  retained. 

Changing  bandages  is  done  only  when  they  are  completely  useless. 
Prophylactic  injection  of  serum  was  obligatory.  At  the  PMP,  the 
front  region  chart  was  filled  out. 

The  minimum  volume  of  assistance  at  the  PMP  amounted  to  stopping 
bleeding  and  injection  of  serum  and  documentation. 

Thus,  all  of  the  wounded  at  the  PMP  were  prepared  for  evacuation 
and  were  evacuated  except  those  who  were  in  extreme  agony  and  wounded 
with  very  slight  injuries  who  could  be  returned  to  duty  xn  2-3  days. 

Deployment  of  functional  podrazdeleniye  of  the  PMP  and  internal 
organization  of  them  was  accomplished  taking  into  consideration  ful¬ 
fillment  of  the  basic  problems  noted  above.  At  the  beginning  of 
World  War  II,  the  PMP  organization  was  adequately  laid  out  and  changes 
introduced  in  certain  locations,  as  was  already  noted  above,  did  not 
have  a  basic  character  but  were  mainly  a  series  of  minor  details 
(positioning  of  separate  areas  in  relation  to  each  other,  location 
of  boxes  and  storage  inside  the  rooms)  (Fig.  56) . 
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Fig.  56.  Diagram  of  a  PMP. 

Key:  (a)  Receiving-clearing;  (b)  Clearing;  1. 

Ambulatory  set,  2.  Furnace,  3.  Area  for  sitting, 
5.  Stretchers;  (c)  3andaging;  (d)  Bandaging, 

1.  Furnace,  2.  Sterilizer,  3.  Washer,  4. 
tables,  5.  Splints,  6.  Table  for  instruments, 

7.  Packing,  3.  Reserve  of  bandage  supplies,  9. 
Location  for  sitting;  (e)  Evac-section ,  1.  Fur¬ 
nace,  2.  Products  and  tea,  3.  Benches  for  the 
walking,  4.  Location  for  stretcher  patients. 


The  PMP  had  three  basic  rooms:  the  sorting  section,  bandaging 
section  and  the  evacuation  section.  Equipping  the  PMP  made  it  pos¬ 
sible  to  conduct  all  surgical  measures  aseptically  even  under  very 
stressful  work. 


Sterile  packets  were  used  for  applying  bandages.  Syringes  and 
surgical  instruments  were  sterilized  with  boiling  water. 

In  connection  with  the  lack  of  primus  stoves,  the  syringes  and 
instruments  were  boiled  in  the  wintertime  on  iron  stoves  in  tents 
and  in  the  summertime,  specially  set  up  centers  and  this  method  took 
less  time  than  the  use  of  primus  stoves.  The  PMP  did  not  have  its 
own  autoclave;  for  sterilizing  linen  it  was  put  into  sacks  or  into 
two  pillow  cases,  one  inside  the  other,  and  sent  to  the  DMP  (divi¬ 
sion  medical  station)  where  it  was  sterilized  in  an  autoclave. 

The  standard  equipment  for  the  PMP  included  a  wash  basin  of  the 
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ordinary  suspension  type  and  basins  for  washing  the  hands  according 
to  the  Spasokukotskiy-Kochergin  method.  Rebandaging  work  at  the  PMP 
was  done  in  gloves.  Sterilization  of  the  gloves  was  done,  as  a  rule, 
with  a  "cold  method,"  and  often  a  solution  of  mercuric  chloride, 
1:1000  was  used. 

The  gloves  were  not  changed  between  rebandagings  but  were  washed 
with  a  solution  of  ammonium  hyroxide  which  was  used  for  the  hands 
(0.25%);  then  the  gloves  were  scrubbed  with  cotton  moistened  with  5% 
formalin  alcohol.  It  is  recommended  that  the  Spasokukotskiy-Kochergin 
method  be  used  for  treating  the  hands. 

The  standard  wash  basin  was  used  only  for  preliminary  washing 
of  the  hands. 

The  medicinal  substances  used  at  the  PMP  were  received  in  ster¬ 
ile  form  in  closed  ampoules  (blood  substitutes,  glucose,  novocain) 
or  were  sterilized  in  boiling  water  (hypertonic  solution) .  Moni¬ 
toring  of  the  aseptic  state  of  surgical  work  at  the  PMP  is  the  re¬ 
sponsibility  of  the  administrative  surgeon  of  the  division  medical 
station. 

Classification  at  the  regimental  medical  station  does  not  have 
a  complex  character  and  often  is  done  without  classification  tickets; 
the  intrapost  classification  overlaps  closely  with  the  evacuation 
classification.  First  of  all,  a  group  of  wounded  is  separated  who 
are  to  be  sent  further  on  without  rebandaging;  an  order  is  estab¬ 
lished  for  the  wounded  who  are  to  be  sent  for  bandaging.  The  in¬ 
dications  for  examination  primarily  were  the  severity  of  the  condi¬ 
tion  and  the  need  for  splints.  Clearing  classification  included  on¬ 
ly  determining  the  order  of  evacuation;  the  direction  was  almost  al¬ 
ways  the  same  -  the  division  medical  station.  Much  less  often  the 
PMP  received  instructions  for  evacuation  of  certain  categories  of 
wounded  to  the  mobile  surgical  field  hospital  at  the  front  line. 

At  the  same  time  that  the  volume  of  assistance  at  the  PMP  was 
low  and  did  not  require  complex  equipment,  at  the  division  medical 
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station  and  at  the  mobile  surgical  field  hospital  of  the  first  line, 
a  great  deal  of  surgical  work  was  done;  the  appronriate  conditions 
which  meet  all  the  rules  of  aseptics  and  the  appropriate  medical 
equipment  were  needed  here. 

Both  at  the  division  medical  station  and  at  the  mobile  surgical 
field  hospital  at  the  front  line,  the  work  was  done  in  dwellings 
which  were  outfitted  for  this  purpose  or  in  other  structures,  in  tents 
and  less  often  in  mud  huts.  The  volume  of  surgical  activity  made  it 
necessary  to  deploy  a  whole  series  of  functional  podrazdeleniye 
equipped  with  a  large  quantity  of  aseptic  materials  and  medications. 
Among  the  equipment  at  the  medical  battalion  level  were  the  standard 
packaging  and  a  large  quantity  of  stores,  often  even  nonstandard, 
usually  packed  in  boxes  or  pillowcases. 

The  set  of  stores  is  intended  to  provide  the  possibility  for 
dividing  the  medical  battalion  station  into  two  echelons  which  can 
operate  independently  in  full  volume.  Wartime  conditions  sometimes 
force  one  to  divide  the  medical  battalion  station  into  three  eche¬ 
lons  or  more.  It  is  well  known  that  fractionation  of  the  medical 
battalion  decreases  the  capability  for  completely  valuable  work. 

The  basic  types  of  bandaging  material  which  should  come  in 
contact  with  the  surface  of  wounds  are,  in  modern  conditions,  gauze, 
cotton  batting  and  lignin.  Different  substitutes  proposed  during 
World  War  II  were  not  widely  used.  The  batting,  gauze  and  lignin 
were  supplied  to  the  institutions  in  the  combat  region  in  two  forms: 
sterile  and  nonsterile. 

In  the  first  case  these  were  prepared  packets  with  the  batting 
or  gauze  napkins  in  3  sizes.  The  bandaging  differed  from  that  in 
the  individual  packets  only  in  its  size  (large,  average  and  small 
bandages) . 

In  the  Russian  Army,  the  prepared  bandaging  was  first  used  by 
the  Navy  in  the  Russo-Japanese  war  of  1904-1905.  The  absorption 
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capabilities  of  the  materials  from  which  they  were  made,  gauze  and 
batting,  were  the  basis  for  all  bandages. 


One  should  note  that  the  packaged  articles  were  supplied  to  medi¬ 
cal  institutions  in  sterile  and  unsterile  fashion.  At  the  beginning 
of  the  war,  supply  of  these  objects  by  the  piece  was  introduced  (Fig. 
57)  . 


Fig.  57.  Sterile  bandaging. 

Key:  (a)  Sterile  bandaging;  (b)  Large;  (c)  Manu¬ 

factured  1945;  (d)  GOST  (number  illegible);  (e) 

Factory  No.  1;  (f)  USSR. 

It  is  difficult  to  overestimate  the  role  which  sterile  material 
manufactured  in  factories  played  in  the  war.  For  the  battalion  medi¬ 
cal  aid  station  this  was  the  only  form  of  sterile  bandaging  material. 
One  has  to  mention  that  the  pac) ing  method  was  satisfactory  from  all 
points  of  view.  The  sterility  of  the  material  was  maintained  inde¬ 
finitely  (as  long  as  the  packing  was  not  broken;  it  consisted  of  2 
layers  of  waterproof  paper  with  the  ends  covered  with  paraffin) . 
Sterility  was  not  lost  when  removing  the  bandaging  material  from 
the  wrapper:  the  orderly  with  unsterile  hands  could  break  the  paper 
wrapper,  pulling  the  string  with  one  hand  and  with  the  other,  holding 
the  entire  end  of  the  packet  (Fig.  58) .  Having  torn  the  wrapper, 
the  orderly  could  throw  away  the  string,  freeing  his  hand  to  remove 
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half  of  the  wrapper,  holding  it  at  the  second  end  and  giving  the  nurse 
half  of  the  packet  taken  from  the  wrapper.  The  contents  of  the  packet 
were  removed  with  sterile  hands  in  such  a  way  that  the  second  part  of 
the  wrapper  would  remain  in  the  hands  of  the  orderly  (Fig.  59) .  Even 
if  the  material  was  removed  from  the  packet  with  unsterile  hands,  one 
could  place  the  bandaging  aseptically  without  moving  the  batting  and 
gauze  pad  protected  by  bandaging  at  its  ends. 


A  basically  new  measure  taken,  beginning  at  the  medical  battalion 
station,  is  sterilization  of  bandaging  material  and  linen  in  an  auto¬ 
clave.  Besides  the  use  of  sterile  material  from  factory  manufacture, 
in  the  operating  conditions  of  the  division  medical  station,  one  needs 
a  large  quantity  of  sterile  linen  and  bandaging  material  of  all  shapes 
which  are  not  in  the  standard  sets.  This  made  it  necessary  to  outfit 
a  special  room  with  sterilization  material. 

At  the  mobile  surgical  field  hospitals,  as  a  rule,  there  are  the 
same  podrazdeleniye  as  at  the  division  medical  stations,  but  sometimes 
there  is  also  an  X-ray  unit  and  laboratory. 

The  best  possibilities  for  setting  up  extra  rooms  en  route  were 
in  conditions  where  the  division  medical  station  and  the  mobile  sur¬ 
gical  field  hospital  were  set  up  in  tents.  Then  the  most  convenient 
positioning  was  possible  for  separate  functional  podrazdeleniye  on 
the  area  and  convenient  positioning  for  travel  was  provided.  This 
resulted  in  the  fact  that  when  the  medical  battalion  set  up  in  houses 
or  earthen  huts,  as  much  as  possible  they  kept  to  the  usual  relation¬ 
ship  in  positioning  the  functioning  podrazdeleniye  (Fig.  60) . 

Without  going  into  positioning  en  route  of  all  functional 
podrazdeleniye ,  one  should  pay  attention  only  to  positioning  and  set¬ 
ting  up  rooms  in  relation  to  care  of  patients. 

Remaining  at  the  division  medical  station,  a  patient  always  goes 
into  an  admission  classification  department.  According  to  the  possi¬ 
bilities,  he  is  put  into  one  of  two  tents:  one  of  these  is  set  up 
for  bed  patients  and  the  other  for  ambulatory  patients.  The  surgi¬ 
cal  block  is  set  up  at  a  distance  of  15-20  m  from  the  tents.  There 
is  no  better  way  for  distribution  of  the  rooms. 

It  would  be  incorrect  to  set  up  one  surgical  area  in  an  isolated 
tent.  Even  the  experience  in  the  first  combat  encounters  (Khalkhin- 
Gol)  showed  the  necessity  for  setting  up  the  two  areas  in  a  row:  the 
preoperative  and  the  operational  chambers  because  an  entire  series 
of  measures  involving  surgery  cannot  be  done  in  the  operating  room 
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Fig.  60.  Diagram  of  the  division  medical  station  sur¬ 
gical  block. 

Key:  (1)  To  the  front;  (2)  Classification  section  for 

stretcher  cases;  (3)  Classification  section  for  ambula¬ 
tory  patients;  (4)  Shock;  (5)  Surgical  housing;  (6) 
Surgical  II;  (7)  Hospital  tents;  (8)  Material  sterili¬ 
zation;  (9)  Autoclaves;  (10)  Evacuation  department  for; 

(11)  Stretcher  cases;  (12)  Ambulatory;  (13)  To  the  rear. 

itself.  This  would  force  one  to  divide  the  tent,  setting  up  covered 
doors  between  them. 


The  simplest  system  for  setting  up  the  operation  block  occurred 
in  this  way. 

For  a  long  time  there  have  been  arguments  about  the  expediency 
of  connecting  the  three  tents,  for  having  the  sterilized  material 
tent  close  to  the  operating  tent.  The  only  argument  against  this 
was  the  danger  of  fire;  however,  the  wartime  experience  showed  that 
this  was  a  very  rare  thing.  Careful  observation  of  all  the  workers 
in  the  tent  around  heaters,  primus  stoves  and  lights  can  almost 
completely  guarantee  safety.  Dividing  and  connecting  tents  was 
used  in  all  sections  of  the  front  in  all  periods  of  combat  action. 
During  World  II,  the  operating  block  of  the  division  medical  station 
and  the  mobile  surgical  field  hospital  were  broken  up  according  to 
the  following  system  (Fig.  61) . 
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Fig.  Diagram  of  the  Operation  blocks. 

Key:  (a)  Treatment  of  gunshot  wounds.  1.  Operating 

table,  2.  Table  for  the  surgical  nurse,  3.  Spare 
materials  and  splints,  3a.  Instrument  tables,  4. 
basins  for  hand  washing,  5.  Table  for  records, 
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6.  Tables  or  stands  for  primuses  and  sterilizers, 

7.  Stretchers  with  the  wounded,  8.  Racks,  9.  Room 
for  preparing  tea  and  sandwiches;  (b)  Diagram  for 
connecting  the  3  tents;  (c)  Nurses  operating  table; 

(d)  Operation;  (e)  Operating  table;  (f)  Location  for 
stretchers;  (g)  Bandages;  (h)  (Regimental  medical 
station  tent);  (i)  Records;  (j)  Table  for  bandaging 
material  and  instruments;  (k)  Bandaging;  (1)  Division 
medical  station  tent;  (m)  Gypsum  table;  (n)  Table  for 
records;  (o)  Shock;  (p)  Movable  table;  (q)  Table 
for  medications.  1.  Coat  closet,  2.  Material,  3. 

Lavatory,  4.  General  door  (made  out  of  tent  flaps). 

The  first  four  systems  were  very  widely  used.  The  system  cal¬ 
led  the  "Volkhovskiy  Cross"  was  widely  used  on  the  Vokovskiy  front. 

Each  of  the  systems  presented  has  its  advantages  and  disadvan¬ 
tages.  But  they  all  satisfactorily  meet  the  requirements. 

Experience  showed  that  setting  up  chest  operations  can  be  done 
in  a  regimental  medical  station  tent;  the  placement  of  the  tables 
will  fully  meet  the  requirements  of  a  mobile  surgical  field  hospital 
and  a  division  medical  station.  As  to  the  second  operation,  here 
every  extra  table  will  speed  up  the  work. 

The  most  convenient  system  is  setting  up  tents  without  support 
stakes  (when  the  tents  are  "suspended"  on  outside  crosspieces  which 
have  the  shape  of  the  letter  II)  .  The  heater  can  be  put  not  in  the 
center  of  the  tent  but  at  a  corner  (placing  it  of  course,  at  a  fair 
distance  from  the  netting  in  order  to  avoid  fire) . 

During  the  war,  the  personnel  of  medical  battalion  stations  and 
mobile  surgical  field  hospitals  became  very  expert  in  setting  up  an 
operation  block.  Separate  technical  components  of  the  internal  set¬ 
up  also  were  improved  all  the  time.  More  successful  technical  inno¬ 
vations  were  reported  in  manuals  periodically  published  at  the  front 
and  in  the  army. 

Often  when  division  medical  stations  and  mobile  surgical  field 
hospitals  were  set  up  in  homes,  tents  were  added  as  well. 


When  the  front  was  stable  for  a  fairly  long  time,  part  of  the 
oodrazdeleniye  and  sometimes  all  of  it  were  deployed  in  specially  set 
up  earthen  huts  and  then  principles  of  placement  were  observed  in  the 
same  way  as  when  deploying  the  division  medical  station  or  mobile 
surgical  field  hospital  in  tents. 

It  is  important  to  note  that  when  tracing  the  functional  podraz- 
deleniye  and  the  placement  of  furniture  and  maintenance  in  tents,  al¬ 
ways  one  must  take  into  consideration  the  necessity  for  observing  a- 
septic  conditions  of  work. 

A  separate  "material-sterilization"  room  was  set  up  for  sterili¬ 
zation  of  materials.  The  demand  for  a  large  quantity  of  sterile 
material  and  linen  caused  high  stress  operation  of  the  material-ster¬ 
ilization  unit.  The  material  was  prepared  by  the  nurses.  Steriliza¬ 
tion  was  done  either  by  the  senior  nurse  or  one  of  the  surgical  nurses 
especially  assigned  for  this  purpose.  Often  the  autoclave  was  not 
set  up  in  the  same  tent  but  outside  it  -  in  a  hut,  boiler  room  or 
earthen  hut.  A  three  burner  primus  was  used  for  the  standard  stores 
and  usually  did  not  satisfy  the  needs;  in  most  cases  the  autoclave 
was  cemented  into  the  heater.  Firewood  was  used  for  heating  because 
it  was  economical  and  fast.  The  bandaging  material  was  made  of 
gauze  obtained  from  the  field  pharmaceutical  warehouse. 

Monitoring  operation  of  the  autoclave  was  done  by  the  ordinary 
methods;  moreover,  the  SEL  (epidemiological  laboratory)  workers  per¬ 
iodically  took  bacteriological  samples.  The  ligature  material,  as 
a  rule,  was  obtained  in  ampoules  in  sterile  form;  before  the  ampoules 
were  put  on  the  table,  they  were  often  boiled.  The  suturing  material 
widely  used  during  wartime  was  sterilized  in  the  autoclave  or  by  one 
of  the  ordinarily  accepted  methods.  Gloves  for  cavity  operations 
were  usually  sterilized  in  the  autoclave,  less  often  they  were  boiled. 

During  cavity  operations  in  most  division  medical  stations  and 
mobile  surgical  field  hospitals,  gloves  were  changed  after  each  op¬ 
eration;  in  the  second  operation  where  one  surgeon  during  his  shift 
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performed  a  large  number  of  operations,  the  gloves  between  the  oper¬ 
ations  were  sterilized  by  one  of  the  "''old  methods."  The  instruments 
were,  sterilized  by  boiling.  The  scalpels  and  amputation  knives  were 
treated  with  alcohol.  The  sterilization  of  solutions  (novocainc,  hy¬ 
pertonic,  physiological)  was  done  in  the  pharmacy.  The  streptocides 
sprinkled  into  the  wounds  were  not  sterilized.  During  the  war,  bac¬ 
terial  contamination  of  bandaging  and  division  medical  station  and 
mobile  surgical  field  hospital  operating  rooms  were  checked.  Doubl- : 
checking  of  three  division  medical  stations  and  two  mobile  surgical 
field  hospitals  showed  that  the  sterility  of  the  instruments,  medica¬ 
tions  and  hands,  done  by  the  Spasokukotskiy-Kobhergin  method,  was 
fully  satisfactory.  Medical  institutions  located  in  adapted  peasant's 
huts  were  inspected. 

A  large  population  of  anaerobic  bacilli  of  the  type  B.  perf ingens 
was  established  in  the  equipment  for  special  bandaging  for  wounded 
with  anaerobic  infections.  It  was  concluded  from  this  that  it  was 
necessary  to  separate  bandaging  for  each  group  of  patients.  Ordin¬ 
ary  cleaning  of  rooms  where  the  patients  with  anaerobic  infections 
were  housed  was  inadequate;  it  was  necessary  to  use  a  bactericide  in 
these  cases. 

Repeated  bandaging  of  wounds  at  division  medical  stations  for 
the  most  part  was  done  in  a  special  separate  corner  of  the  tent  where 
these  wounded  were  hospitalized.  If  for  any  reason  this  could  not 
be  done,  which  was  rare,  the  division  medical  station  kept  the  wound¬ 
ed  then  carried  out  separate  suppurative  bandaging.  Because  the  num¬ 
ber  of  containers  for  sterilization  of  bandaging  material  and  linen 
was  always  inadequate  and  a  large  part  of  it  was  sterilized  in  double 
pillowcases,  it  was  preferable  that  the  material  in  the  containers 
be  bandaging  material.  In  operations  where  much  more  material  was 
used  than  in  bandaging,  the  cases  were  filled  and  sent  again  for 
sterilization. 

In  World  War  II,  the  head  surgeons  had  the  categorical  demand 
for  operating  in  masks  and  to  eliminate  the  possibility  of  dust 
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getting  into  the  operation  and  bandaging  areas.  This  second  condi¬ 
tion  depends  on  the  fluorine  in  the  rooms  where  the  work  is  being 
done.  A  canvas  floor  was  cleaned  two  to  three  times  more  than  the 
tent  itself.  The  best  floor  in  the  tent  is  considered  to  be  that 
made  of  wooden  planks.  Unfortunately,  it  is  difficult  to  move  and 
making  a  new  one  each  time  is  impossible  due  to  lack  of  materials 
and  time.  When  possible,  the  floors  is  made  of  old  boards,  bricks, 
etc . 


For  setting  up  division  medical  stations  or  mobile  surgical 
field  hospitals  in  houses  or  mud  huts,  the  space  under  the  operating 
tables  and  under  the  tables  with  the  sterile  instruments  is  covered 
with  sheets  in  order  to  avoid  bits  of  plaster  or  paint  getting  into 
the  wound. 

At  the  division  medical  station  or  mobile  surgical  field  hospi¬ 
tal  at  the  front  line,  an  order  existed  according  to  which  the  wound¬ 
ed  person  was  delivered  to  the  operating  table  dressed  in  clean  pants 
and  shirt.  At  the  second  operation  (bandaging) ,  the  patient  was  sent 
with  the  wound  uncovered:  when  the  wounds  were  in  the  upper  half  of 
the  chest,  the  undershirt  and  shirt  were  taken  off  (in  the  wintertime 
there  were  usually  several)  and  with  wounds  of  the  lower  half  of  the 
trunk  and  legs,  the  britches  and  pants  were  taken  off. 

Experience  in  the  war  showed  that  in  field  conditions  even  with 
very  large  numbers  of  wounded,  if  the  personnel  of  the  medical  insti¬ 
tution  were  adequately  qualified  and  it  was  requested,  the  surgical 
work  could  be  done  observing  all  of  the  rules  of  aseptics. 

If  primary  physician  aid  was  given  at  the  regimental  medical 
station,  then  the  division  medical  station  was  the  area  where  the 
first  surgical  treatment  was  given.  Throughout  the  entire  war,  the 
division  medical  station  was  the  "combat  region  operating  center," 
where,  except  for  wounds  of  the  skull  and  sometimes  of  the  large 
vessels,  all  of  the  wounds  were  divided  into  two  groups  according 
to  a  clinical  principle:  those  needing  surgery  or  those  requiring 
conservative  treatment. 
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Experience  in  the  war  with  the  Byelofinns  indicated  that  75.0- 
80.0%  of  the  wounded  when  given  first  aid,  needed  surgery.  It  is  ob¬ 
vious  that  this  percent  cannot  be  stable  because  the  character  of  the 
wounds  changes,  depending  on  the  conditions  of  the  locality  and  the 
phase  of  combat  (more  precisely  it  is  because  there  is  no  stable  ratio 
of  bullet  and  fragmentation  wounds) . 

Even  with  a  superficial  acquaintance  with  the  question  of  fre¬ 
quency  of  primary  treatment  of  wounds,  one  had  to  encounter  a  signi¬ 
ficant  variation  of  data  in  different  periods  of  the  war  with  differ¬ 
ent  combat  operations  and  even  at  different  division  medical  stations, 
but  the  same  army  and  in  the  same  time  period.  From  the  reports,  it 
is  not  possible  to  state  precisely  what  percent  of  cases  needed  sur¬ 
gery  among  those  receiving  first  aid  at  the  same  stage.  Basically, 
the  primary  treatment  was  done  at  two  evacuation  stages  -  at  the  di¬ 
vision  medical  station  and  the  mobile  surgical  field  hospital  and  the 
percent  of  those  operated  on  at  the  mobile  surgical  field  hospital 
at  the  first  line  was  made  up  of  two  categories  of  patients:  those 
who  for  any  reason  could  not  be  operated  on  at  the  division  medical 
post  but  required  primary  treatment,  and  those  who  had  been  sent  to 
the  mobile  surgical  field  hospital,  skipping  the  division  medical 
station. 

Inasmuch  as  the  mobile  surgical  field  hospital  of  the  front  line 
was  in  a  line  with  the  division  medical  station  on  all  fronts  during 
the  entire  war,  often  identical  functions  to  the  division  medical 
station  were  carried  out  and  there  were  patients  at  the  division  med¬ 
ical  station,  particularly  during  large  offensives,  who  could  not  be 
found  in  the  documentation  where  compiling  reports  could  not  always 
be  done  for  differentiation  of  both  groups  of  wounded.  For  compari¬ 
son,  both  reports  must  be  used.  Also  it  is  necessary  to  remember 
that  the  total  percent  of  wounded  subjected  to  primary  treatment,  as 
one  clearly  sees  from  the  reports  presented  above,  is  always  lower 
than  the  total  percent  of  those  treated  at  the  division  medical 
station  and  the  mobile  surgical  field  hospital. 

In  order  to  illustrate  the  significant  variations  in  frequency 
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of  primary  treatment,  below  we  will  present  comparative  data  for  armies 
of  different  fronts  and  for  different  years  of  the  war. 

For  instance,  during  the  destruction  of  the  Germans  near  Moscow, 
the  number  of  primary  treatments  at  the  division  medical  station  for 
different  armies  (February  1942)  varied  widely,  sometimes  reaching 
98.2%  of  the  total  number  of  wounded.  According  to  A.  Ya.  Barakanov's 
data,  the  operating  rate  at  the  division  medical  station  during  combat 
operations  is  reflected  in  the  following  numbers:  when  destroying  the 
Germans  surrounding  Stalingrad  -  42.8%;  during  the  Orlov-Kursk  opera¬ 
tion  -  48.7%;  the  Byelorussian  operation  -  62.1%;  the  operation  on  the 
Visla-Oder  -  45.55%.  On  the  basis  of  studying  the  chart  of  fundamen¬ 
tal  characteristics,  it  was  established  that  primary  treatment  was 
given  to  52.7%  of  all  wounded  patients.  Primary  treatment  was  not 
given,  primarily,  to  wounded  who  had  received  undoubtedly  fatal  wounds. 
Some  of  the  wounds  were  not  treated  due  to  the  presence  of  very  large 
numbers  of  small  woun'ds.  In  most  cases,  the  primary  treatment  was 
not  done  due  to  the  fact  that  surgeons  considered  it  inadvisable  (the 
wounds  were  not  suitable  for  treatment) .  A  small  number  of  the  wound¬ 
ed  (approximate  count  no  more  than  2.0%  of  the  wounded  in  a  selected 
group)  did  not  receive  primary  treatment  due  to  complex  tactical  con¬ 
ditions.  These  wounded  undoubtedly  were  operated  on  somewhat  later 
as  soon  as  possible. 

It  was  also  undoubtedly  true  that  an  insignificant  number  of 
wounded  later  underwent  certain  elements  of  primary  surgical  treat¬ 
ment.  These  small  operations  were  done  by  stages  during  the  bandaged 
period.  Usually  they  were  only  insignificant  but  they  are  not  ade¬ 
quately  shown  in  the  case  histories.  Most  often  these  small  opera¬ 
tions  were  to  remove  surface  foreign  bodies  from  the  wounds,  remove 
sections  of  dead  muscle  or  cells. 

Classification  of  wounds  was  done  so  correctly  among  the  troops 
that  one  can  be  sure  that  of  all  the  wounded  who  did  not  receive 
surgery  during  primary  treatment,  85.7%  of  them  showed  no  complica¬ 
tions  later  on  which  required  operative  treatment. 


The  results  of  treatment  of  this  group  of  wounded  must  be  recog¬ 
nized  as  very  satisfactory;  83.0%  of  those  wounded  were  completely 
healed  and  released  from  the  treatment  institutions. 


It  seems  the  activity  of  the  surgeons  was  in  direct  relationship 
to  the  character  of  the  wounds  themselves  which  in  turn,  depended  on 
the  predominant  type  of  fire  from  the  enemy. 


Although  bullet  wounds  were  encountered  less  often  than  frag¬ 
mentation  wounds  (43.2%  bullet  and  56.8%  fragmentation),  among  the 
nonoperated  wounds  one  observed  the  opposite  relationship  (51.3% 
bullet  and  48.7%  fragmentation)  (Table  9). 


Table  9.  Relationship  between  bullet  and  frag 
mentation  wounds  among  nonoperated  wound  cases. 
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Key;  (a)  Wounds;  (b)  Percent  of  all  wounded; 
(c)  Percent  among  those  not  operated  on;  (d) 
Bullet;  (e)  Fragmentation;  (f)  Total. 


In  order  to  make  the  question  of  the  role  of  bullet  and  frag¬ 
mentation  wounds  more  precise,  let  us  introduce  data  on  wounds  which 
were  not  operated  on  which  occurred  in  the  extremities  (Table  10) . 

Table  10.  Distribution  of  wounds  not  operated  on 
depending  on  the  character  of  the  wound  in  the 
extremity. 
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(d)  Other;  (e)  Percent  of  wounds;  (f)  Bullet;  (g) 
Fragmentation;  (h)  Total. 
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It  is  clear  from  Table  10  that  among  the  wounds  not  operated  on, 
patients  with  perforated  wounds  clearly  predominate;  those  which  are 
not  perforated  were  observed  only  in  28.6%.  Wounds  of  the  extremities 
were  taken  because  it  is  just  that  with  these  wounds  that  the  presence 
of  fragments  or  bullets  in  the  tissue  can  solve  the  question  in  a  num¬ 
ber  of  cases  of  active  or  conservative  treatment.  When  the  question 
was  of  wounds  in  cavities,  the  character  of  primary  treatment  was  de¬ 
termined  on  the  basis  of  appropriate  indications  and  the  presence  of 
a  foreign  body  was  not  of  particular  significance. 

Table  11  shows  data  on  the  frequency  of  the  uncomplicated  course 
of  wounds. 

Table  11.  Frequency  of  complications  in  wounds  not 

operated  on. _ _ _ 
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Key;  (a)  Wounds;  (b)  Percent  of  cases  not  subjected 
to  additional  measures  but  all  wounds  of  a  given 
weapon;  (c)  Bullet;  (d)  Fragmentation;  (e)  Total 

It  seems  that  40.3%  of  the  wounded  were  not  subjected  to  surgery 
during  the  treatment  period  and  recovered.  This  40.3%  of  the  wounded 
in  most  cases  also  were  subjected  to  active  surgical  action,  however, 
the  open  wound  in  which  the  conditions  we’-e  created  which  did  not  pre¬ 
vent  the  process  of  repair,  made  it  possible  in  these  cases  to  con¬ 
duct  the  whole  period  of  treatment  without  surgical  intervention,  tak¬ 
ing  all  of  the  necessary  actions  during  the  bandaging  period.  In 
truth,  as  was  mentioned  above,  primary  treatment  done  with  sub¬ 
sequent  bandaging  is  not  clearly  reflected  in  the  case  histories. 
Undoubtedly  one  should  take  this  into  consideration  when  interpreting 
the  data  obtained. 

It  is  completely  clear  that  operative  treatment  is  not  used  for 
the  lightly  wounded  (except  for  small  groups  of  the  more  severely 
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wounded)  and  therefore  the  number  of  complications  with  suppuration 
and  anaerobic  infection  in  this  group  was  lower  than  in  those  operated 
on  (Table  12) . 

Table  12.  Frequency  of  complications  in  wounds  not 
operated  on  depending  on  the  type  of  weapon  causing 
the  wound.  _ _ 
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Without  complications; 

suppurative  infection;  (d)  Anaerobic  infection; 

(e)  Sepsis;  (f)  Other  complications;  (g)  Bullets; 

(h)  Fragments;  (i)  Total. 

In  the  group  of  patients  not  operated  on,  the  suppurative  and 
anaerobic  infections  (we  are  talking  only  about  complications  which 
require  surgery)  were  encountered  with  fragmentation  wounds  twice  as 
often  as  with  bullet  wounds  (Table  12) .  Later  complications,  sepsis 
and  osteomyelitis,  were  observed  just  as  often  both  among  the  bullet 
and  the  fragmentation  wounds.  This  relationship  exists  for  bullet 
and  fragmentation  wounds  with  other  operative  interventions  carried 
out  when  treating  the  wounds.  For  complications  which  developed 
early,  common  pus  and  anaerobic  infection,  the  role  of  the  weapon 
causing  the  wound  is  very  great.  An  excess  of  destroyed  necrotic 
tissue  plays  the  basic  role.  When  complications  developed  later  on, 
this  factor  loses  its  overwhelming  significance. 

Operative  treatment  of  wounds  in  all  localities  is  done,  ob¬ 
viously,  and  those  which  are  done  are  in  a  group  where  the  suppura¬ 
tive  and  anaerobic  complications  occur  less  often. 

For  instance,  with  wounds,  for  example,  of  the  head,  conserva¬ 
tive  tactics  are  used  by  surgeons  twice  as  often  as  with  wounds  of 
the  pelvis:  according  to  the  data  in  the  chart  for  fundamental  treat¬ 
ment,  in  66.7%  with  head  wounds  and  33.2%  with  pelvic  wounds;  with 
wounds  of  the  upper  extremities,  in  56.1%,  with  wounds  of  the  lower 
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extremities  in  3  8.1%  of  all  wounds  in  this  region-. 

We  pointed  out  above  that  when  determining  indications  for  the 
treatment  to  be  taken,  the  time  which  is  passed  from  the  time  the 
wound  occurred  is  not  a  decisive  factor,  although  it  pljys  a  certain 
role  in  the  further  course  of  the  wound.  Moreover,  the  time  the  pri¬ 
mary  treatment  was  made  characterized  the  quantity  organization  of 
the  whole  health  service  of  a  given  division  and  always  was  strictly 
considered . 

Primary  treatment  of  wounds  was  done  in  the  following  time 
periods  after  the  wound  occurred  (Table  13) : 


Table  13.  Distribution  of  time  periods  for 
primary  treatment  of  the  wounded. 
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Key:  (a)  Time  period  for  primary  treatment; 

(b)  Percent  of  wounds;  (c)  Less  than  6  hours; 
(d)  7-12  hours;  (e)  13-24  hours;  (f)  More 
than  24  hours. 


During  the  first  12  hours  after  a  wound  occurs,  primary  treat¬ 
ment  was  conducted  in  almost  half  of  all  cases;  treatment  of  2/3  of 
the  wounded  was  carried  out  in  the  first  day. 


A  considerable  number  (1/3)  of  the  wounded  operated  on  later 
than  24  hours,  is  explained  by  the  fact  that  beginning  in  1942,  many 
of  the  wounded  were  subjected  to  treatment  in  specialized  hospitals 
(wounds  of  the  skull,  joints) .  It  is  just  these  groups  where  the 
main  mass  of  operations  are  done  at  later  periods.  Almost  always 
primary  treatment  was  done  within  the  limits  of  the  army.  For  in¬ 
stance,  at  the  regimental  medical  station^"  0.5%  of  the  wounded  were 

‘Surgical  treatment  of  wounds  at  the  regimental  medical  station  must 
occur  only  in  special  conditions  (necessity  for  evacuation  to  the 
rear) .  Cases  where  it  was  done  without  significant  indications  were 
rarely  found. 
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operated  on;  at  the  division  medical  station  -  72.6%;  at  the  mobile 
surgical  field  hospital  -  18.8%;  at  the  army  base  hospital  -  7.0%; 
at  the  base  hospital  at  the  front  -  0.9%;  at  other  institutions  - 
0.2%  of  the  wounded.  Thus,  the  overwhelming  majority  of  the  wounded 
were  operated  on  at  the  division  medical  stations. 


When  comparing  the  time  periods  and  location  where  primary  treat¬ 
ment  was  carried  out,  one  sees  that  at  the  division  medical  station 
during  the  first  days  after  wounds  occurred,  83.6%  of  all  wounded  were 
treated,  and  operated  on  at  this  stage.  In  much  later  periods,  treat¬ 
ment  of  wounded  at  the  mobile  surgical  field  hospitals  is  explained 
by  the  fact  that  in  this  group,  the  mobile  surgical  field  hospitals 
from  the  first  and  second  lines  were  combined  (Table  14) . 

Table  14.  Relationship  of  time  periods,  stages  and 
quantity  of  primary  treatment. _ 
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Key:  (a)  Time  period  for  treatment  after  being 

wounded;  (b)  Regimental  medical  station;  (c)  Divi¬ 
sion  medical  station;  (d)  Mobile  surgical  field 
hospital;  (e)  Army  base  hospital;  (f)  Base  hospi¬ 
tal  of  the  front  (g)  Percent  of  wounded;  (h)  Less 
than  24  hours;  (i)  More  than  24  hours. 


This  is  completely  understandable  because,  according  to  the  do¬ 
cuments,  it  is  necessary  to  establish  whether  or  not  a  given  mobile 
surgical  field  hospital  at  the  time  they  were  treating  a  particular 
wound,  was  functionina  as  the  mobile  surgical  field  hospital  for  the 
first  or  the  second  line. 

Moreover,  one  should  note  that  although  the  mobile  surgical 
field  hospital  was  often  located  on  the  medical  battalion  line,  the 
wounded  were  sent  here  not  strictly  in  turn  but  on  the  basis  of  a 
certain  selection.  Most  often  the  mobile  surgical  field  hospital 
accepted  the  most  severely  wounded  (wounds  in  the  chest,  abdomen. 
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head,  femur,  joints)  because  these  wounds  require  longer  periods  of 
hospitalization  after  surgery. 

Table  14  shows  how  the  division  medical  station  deserved  their 
title  of  "operation  unit  of  the  combat  region."  In  the  time  periods 
for  the  treatment,  in  the  number  of  wounds  treated,  they  deserve  a 
great  honor  for  their  jobs. 

The  number  of  operations  is  closely  related  to  the  number  of 
wounded  admitted.  If  the  daily  admissions  of  wounded  to  the  medical 
battalion  station,  not  counting  the  separate  medical  reinforcement 
company,  exceeded  150  persons,  the  number  of  operations  would  be  de¬ 
creased  and  the  time  periods  for  waiting  in  the  clearing  section 
would  be  increased.  At  this  time,  skillful  timely  maneuvers  of 
hospitals  and  surgical  groups  for  reinforcement  resulted  in  rapid 
elimination  of  the  "bottle  neck"  and  a  significant  increase  in  the 
percent  of  operations.  As  an  example  of  this  maneuvering,  one  can 
present  data  on  the  work  of  the  medical  battalion  stations  and  the 
mobile  surgical  field  hospitals  for  the  N  army  where,  of  all  of  the 
patients  going  through  the  medical  battalion  stations,  only  50.1% 
were  passed  through  and  the  others  were  sent  from  chast 1  and  the 
regimental  medical  stations  directly  to  the  mobile  surgical  field 
hospitals  of  the  first  line. 

It  has  already  been  pointed  out  that  about  1/2  of  the  bullet 
and  1/3  of  the  fragmentation  wounds  were  treated  surgically.  Of  all 
the  wounded  subjected  to  operative  treatment,  the  bullet  wounds 
amounted  to  36.3%  and  the  fragmentation  to  63.7%.  With  wounds  in  the 
chest,  the  decisive  role  was  played  by  the  question  of  whether  or 
not  the  wound  penetrated  into  the  cavity.  When  establishing  indica¬ 
tions  for  primary  treatment  of  wounds  of  the  extremities,  much  de¬ 
pended  on  whether  the  wound  was  a  perforation  wound  or  not.  For  in¬ 
stance,  with  perforation  wounds  of  the  extremity,  primary  treatment 
was  done  in  58.0%  of  the  cases  and  with  nonperforation  -  in  70.1*. 

It  is  necessary  to  note  that  the  ratio  of  surgeons  when  treating 
wounds  of  the  extremities  was  more  active  than  when  treating 
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nonpenetrating  wounds  of  the  chest.  This  meant  the  threat  of  anaero¬ 
bic  infection  whose  occurrence  in  any  case  in  the  first  years  of  the 
war  in  most  surgeons,  was  associated  with  injury  to  the  extremities, 
particularly  to  the  lower  extremities. 

Primary  treatment  with  nonpenetrating  wounds  of  the  chest  was 
done  in  48.6%  of  the  cases;  with  nonpenetrating  wounds  of  the  abdo¬ 
men  -  in  52.0%  and  with  wounds  of  the  soft  tissue  of  the  extremities 
-  in  57.7%. 

There  is  well  known  interest  in  the  relationship  between  the 
type  of  fragment  and  frequency  of  surgical  treatment  of  the  wounds. 
For  instance,  with  wounds  from  hand  grenade  fragments,  primary  treat¬ 
ment  was  used  in  59.4%  of  the  cases,  from  artillery  shells  -  in  61.5%, 
mines  -  in  61.7%  and  in  aviation  bombs  -  in  54.3%. 

The  highest  percentage  of  surgical  intervention  was  for  cases 
of  fragments  of  artillery  shells  and  land  mines  and  the  lowest  for 
wounds  with  fragments  of  grenades  and  bombs.  When  grenades  explode, 
they  form  a  large  number  of  very  small  fragments  which  are  imbedded 
usually  in  soft  tissue.  To  conduct  an  operation  to  remove  such  frag¬ 
ments  is  not  expedient  because  most  of  them  are  forced  in  and  some 
are  discharged  with  pus  when  they  are  opened  and  surrounded  by  ab¬ 
scesses  . 

Wounds  with  fragments  from  bombs  were  usually  very  severe. 

Wounds  in  these  cases  were  large,  destroyed  tissue,  were  subjected 
to  necrosis  and  were  very  numerous.  In  spite  of  the  fact  that  the 
wounds  undoubtedly  required  treatment,  the  severity  of  the  condition 
of  the  wounded  persons  often  made  it  impossible  to  operate  in  any 
way. 


The  further  course  of  the  wounds  which  were  treated  surgically 
is  evidence  of  the  fact  that  the  amount  of  intervention  as  a  whole 
was  correctly  determined  in  spite  of  the  fact  that  it  is  very  diffi 
cult  immedia' 'ly  to  determine  the  boundaries  of  necrosis.  The  un¬ 
complicated  course  of  this  type  of  wound  was  observed  in  76.4%, 
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that  is,  more  than  3/^  of  the  wounds  were  subjected  only  to  primary 
treatment . 

In  the  first  month  of  World  War  II,  attempts  were  also  encoun¬ 
tered  to  excise  gunshot  wounds  with  subsequent  application  of  closing 
sutures,  but  they  were  rapidly  stopped.  In  certain  cases,  the  sur¬ 
geons  dissecting  the  skin  and  part  of  the  soft  tissue  of  the  wound 
opening  were  convinced  of  the  complete  impossibility  of  "dissecting 
the  wound . " 

Obviously,  such  treatment  was  completely  unacceptable.  A  great 
deal  of  work  was  still  necessary  for  complete  mastery  by  all  surgeons 
both  of  the  principles  of  treating  wounds  and  the  techniques  of  doing 
it. 

The  basic  arrangements  affecting  methods  of  treating  wounds  were 
given  by  the  Main  Military-Medical  Administration  of  the  Red  Army. 

At  the  same  time,  terminology  was  also  reconsidered.  By  the  term 
"surgical  treatment  of  wounds"  only  intervention  was  meant  which  was 
carried  out  using  cutting  instruments  and  involved  the  use  of  an 
anesthetic.  In  the  accounting  forms,  surgical  treatment  of  wounds 
first  was  recorded  in  the  main  graph  separately  from  other  surgical 
operations  in  connection  with  wounds.  In  practice  this  causes  diffi¬ 
culties  because,  on  the  one  hand,  it  was  not  permissible  to  apply 
all  manipulations  to  surgical  treatment  which  did  not  have  the  char¬ 
acteristics  of  surgical  intervention  (toilet  of  a  wound)  and  on 
the  other  hand,  it  was  necessary  to  determine  operative  intervention 
which  had  typical  characteristics  of  surgical  treatment  of  wounds 
and  operations  in  connection  with  a  wound  cavity  (with  an  open  pneu¬ 
mothorax,  with  certain  wounds  of  the  joints,  skull,  etc.).  All  this 
made  it  necessary  to  develop  new  forms  of  accounting  where  all  sur¬ 
gical  intervention  could  be  put  on  a  single  graph.  The  new  forms 
which  simplified  the  record  keeping,  showed  the  correct  concept  of 
surgical  treatment  of  wounds  as  surgical  intervention.  They  were 
rapidly  mastered  by  surgeons  in  all  medical  institutions. 

In  accordance  with  the  clinical  subdivision  of  wounds  used  in 
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the  Soviet  Army  as  wounds  of  the  first  group  which  do  not  need  sur¬ 
gical  operative  intervention,  they  were  put  into  a  general  set  of 
wounds  and  given  the  name  toilet  of  the  wounds.  They  were  very  sim¬ 
ple  and  the  damaged  area  could  be  examined  fully.  The  wounded  per¬ 
son  was  put  onto  a  table  and  the  wounded  area  was  disclosed;  by  or¬ 
dinary  surgical  investigation,  it  was  established  that  the  primary 
surgical  treatment  was  not  necessary.  It  is  stated  that  the  wound 
is  not  bleeding,  that  there  are  no  changes  in  the  coloration  of  the 
skin  either  at  the  edges  of  the  wound  or  on  its  extent;  the  area  of 
the  wound  is  not  swollen,  there  is  no  accumulation  of  blood  in  its 
depth,  no  edema,  at  the  periphery  in  the  locale  of  the  wound,  one 
can  feel  pulsation  of  the  artery  corresponding  to  the  healthy  side, 
and  also  there  are  no  particular  deformations  observed,  the  pain  is 
confined  to  the  area  damaged.  If  the  wound  is  on  the  head,  chest  or 
abdomen,  then  hair  is  shaved  off  from  the  area  surrounding  the  wound 
aperture,  the  skin  is  washed  with  gasoline  or  ether,  wiped  with  al¬ 
cohol  and  a  5%  solution  of  tincture  of  iodine  or  aniline  dyes  are 
applied.  With  wounds  in  the  region  of  the  inguinal  fold,  and  the 
scrotum,  in  the  region  of  the  anterior  passage,  application  of  iodine 
can  be  considered  as  excessive  in  order  to  avoid  stimulation  of  the 
skin  of  these  regions.  The  wound  apertures  themselves,  or  more  cor¬ 
rectly,  defects  in  the  skin  in  the  area  of  the  wound  when  they  have 
a  point  character,  also  can  be  painted  with  iodine  or  powdered  with 
a  sulfanilamide  preparation  (white  streptocide) .  On  top  of  the  wound 
an  ordinary  bandage  is  applied;  the  extremity,  if  necessary,  is 
splinted  in  a  physiologically  acceptable  position.  Slight  surface 
wounds  do  not  require  wrapping  with  bandages;  the  bandaging  material 
can  be  successfully  attached  with  sticking  plaster  or  kleole. 

The  technique  of  surgical  treatment  of  a  wound  is  basically 
different  from  its  toilet.  The  operation  begins  with  preparation 
of  the  operational  field,  and  its  elements  are  those  measures  which 
are  used  for  toilet  of  the  wound.  The  dimension  of  the  prepared 
section  of  skin  corresponded  to  the  dimensions  of  the  proposed  op¬ 
eration.  The  wound  itself  during  preparation  was  covered  with  gauze. 
The  skin  was  cleaned  with  gasoline,  treated  with  alcohol  and  most 
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often  painted  with  iodine,  less  often  with  dyes.  When  necessary, 
first  of  all  the  hair  was  shaved  off  according  to  the  usual  rules. 

This  part  of  the  preparation  caused  difficulty  only  in  the  hairy  parts 
of  the  head.  Anesthetic  was  given  at  the  same  time  as  the  preparation 
(narcosis);  local  anesthesia  was  used  for  the  final  preparation  of  the 
operational  field.  The  wound  surface  was  subjected  to  additional  in¬ 
spection  for  making  diagnosis  of  the  damage  more  precise;  all  foreign 
elements  were  removed  from  the  surface  of  the  wound  (dirt,  bits  of 
clothing,  etc.).  Further,  removal  of  jagged  edges  of  the  wound 
should  be  done  and  an  examination  of  this.  All  bits  of  tissue  form¬ 
ing  pockets  and  semiclosed  depressions  were  cut  away.  In  a  large 
number  of  cases,  one  had  to  begin  treatment  with  excision  of  the  skin 
and  aponeurosis  in  order  to  increase  the  length  of  the  wound  and  thus 
make  inspection  of  its  deep  parts  more  available.  One  should  consid¬ 
er  it  an  error  to  cut  a  circular  shape  for  defects  on  the  skin  which 
makes  it  difficult  later  on  for  the  wound  to  heal.  Fig.  62  shows 
incorrect  (a)  and  correct  (b)  dissection  of  the  wound.  Dissection 
must  be  such  that  the  wound  surface  is  open  for  inspection  by  eye. 


Fig.  62.  Incorrect  (a)  and  correct  (b)  treatment 
of  the  wound. 


Clots  of  blood  and  fluid  blood  should  be  removed  from  the  wound 
as  well  as  foreign  bodies;  the  free  sections  of  tissue  should  be  re¬ 
moved  completely  and  also  bits  of  tissue  suspended  on  the  limbs  which 
are  not  viable  should  also  be  removed.  Crushed  and  smashed  muscles 
should  be  dissected  particularly  carefully;  the  presence  of  fibular 
contractions  during  contact  with  muscle  fiber  is  a  sign  of  their 
viability.  Treatment  of  the  wound  was  done  systematically  and  in 
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sequence  beginning  with  the  surface  sections  down  to  its  bottom.  Dis¬ 
section  of  aponeurosis  is  particularly  important  because  sometimes  un¬ 
der  it  one  observed  large  sections  of  damaged  muscle.  Moreover,  dis¬ 
section  of  strong  aponeuroses  makes  hemorraghing  easy  later  on  in 
the  underlying  tissue  in  the  stage  of  inflammatory  edema.  With  a 
whole  aponeurosis,  deep  tissue  is  compressed,  circulation  is  worsened 
and  favorable  conditions  are  created  for  developing  infectious  proces¬ 
ses.  With  subsequent  dissection  and  excision,  the  wounds  become  avail¬ 
able  for  inspection  and  the  entire  wound  surface  is  made  up  of  tissue 
which  is  most  cases  is  viable. 

The  bony  tissue  was  removed  in  cases  where  separate  fragments 
had  lost  their  connection  with  the  soft  tissue.  An  evaluation  of  the 
viability  of  different  tissues  required  a  good  deal  of  experience  and 
attention.  Under  all  conditions,  the  operation  was  completed  with 
careful  drainage  of  the  wound. 

In  a  number  of  cases  the  surgical  treatment  of  the  wounds  was 
a  very  complex  operation  technically  which  repeatedly  was  stressed 
by  experienced  surgeons  with  brilliant  techniques.  Who  among  sur¬ 
geons,  even  those  with  a  great  deal  of  experience  in  treating  wounds, 
has  not  been  severely  disappointed  when  during  operations,  it  appear¬ 
ed  that  all  the  nonviable  tissue  had  been  removed  from  the  wound  and 
during  revision  on  the  third  to  fourth  day,  was  convinced  that  sig¬ 
nificant  foci  of  gangrene  had  developed  in  the  wound. 

It  was  pointed  out  above  that  part  of  the  tissue  in  the  wound 
does  not  die  immediately  but  after  a  certain  length  of  time.  At  the 
moment  of  treating  them,  their  nutrition  was  still  adequate  but  then 
thrombosis  of  one  vessel  or  subsequent  edema  can  so  decrease  the 
blood  supply  that  the  section  becomes  necrotic. 

For  instance,  if  the  wound  is  treated  very  early,  for  example, 
a  few  minutes  after  the  wound  occurs,  then  almost  all  of  the  tissue 
except  that  directly  crushed  and  sheared  as  a  result  of  the  injury 
appears  to  be  viable  and  can  erroneously  be  left  in  the  wound;  they 
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become  necrotic  after  a  few  hours  and  require  additional  intervention 

Surgical  treatment  of  wounds  cannot  completely  sterilize  them  or 
remove  from  the  wound  an  infection  begun  by  excision  of  tissue  con¬ 
taminated  by  microbes.  Neither  dissection  of  the  tissue  nor  excision 
of  it  in  the  form  described  can  possibly  achieve  this  purpose.  This 
task  does  not  face  the  military  field  surgeon  in  the  combat  region. 

By  subsequent  dissection  and  excision,  the  most  favorable  condi¬ 
tions  are  created  for  subsequent  regeneration.  A  minimum  amount  of 
tissue  is  removed  and  when  inflammation  develops,  the  isolated  wound 
will  drain  outward  into  the  bandages. 

Also  gunshot  wounds  are  encountered  which  require  for  successful 
healing  only  dissection  of  the  tissue  and  excision  is  not  generally 
necessary  because  there  are  no  underlying  sections  with  accumulation 
of  blood.  Naturally  if  there  is  nothing  to  excise,  then  excision 
is  not  done.  There  are  also  wounds-  whose  entire  cavity  is  fully  a- 
vailable  for  examination  and  there  are  no  closed  or  semiclosed  spaces 
or  pockets  and  therefore  it  is  not  necessary  to  have  dissection  but 
only  excision.  In  these  examples  it  is  clear  that  neither  dissection 
nor  excision  are  different  hardly  opposite  methods  but  are  only  tech¬ 
nical  means  for  the  same  method  for  the  same  purpose. 

Thus,  in  the  Soviet  Army  during  the  war,  a  single  method  of  sur¬ 
gical  treatment  was  finally  developed. 

In  conclusion  we  should  pause  to  discuss  the  question  of  the 
time  periods  for  primary  treatment  of  wounds. 

According  to  Fridrikh,  when  treating  wounds  with  a  method  of  ex¬ 
cision,  the  time  period  is  of  decisive  significance.  By  experimental 
studies  it  was  established  that  primary  treatment  of  wounds  must  be 
conducted  within  six  hours  after  the  wound  occurs,  in  peacetime 
practice,  in  certain  cases,  this  time  period  reached  24  hours  but 
the  majority  of  authors  considered  that  it  should  not  exceed  12  hours 
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In  combat  circumstances  it  is  impossible  to  guarantee  that  sur¬ 
gical  assistance  can  be  given  to  each  wounded  person  requiring  it 
within  the  obligatory  12  hours,  even  during  the  time  period  for  eva¬ 
cuation  to  the  division  medical  station  because,  primarily,  the 
wounded  with  indications  of  emergency  operations  will  be  operated  on. 
Experience  showed  that  the  time  periods  which  limit  the  use  of  sur¬ 
gical  treatment  of  wounds  do  not  exist  and  all  of  those  requiring 
operative  assistance  can  and  must  be  given  at  any  time.  It  is  under¬ 
stood  that  with  later  treatment,  that  is,  when  signs  of  infection 
are  already  there,  the  character  of  the  operation  can  be  changed  but 
not  because  of  the  time  period  but  due  to  the  presence  of  various 
complications  in  the  wound.  The  principle  of  treatment  of  wounds  re¬ 
mains  unchanged  and  always  leads  to  the  measures  described  above 
where  the  character  of  a  given  wound  and  the  person  as  a  whole  are 
taken  into  consideration. 

Additional  Measures  for  Surgical  Treatment  of  Wounds 


During  the  first  World  War  in  1914-1918,  when  treating  gunshot 
wounds,  it  was  obligatory  to  use  antispetic  means.  After  this  war, 
new  antiseptic  means  appeared.  The  most  widespread  of  these  were 
Rivanol ,  chloramine  and  hypertonic  solutions .  During  combat  on  the 
Khalkhin-Gol  river  during  the  war  with  the  Byelofinns  in  1939-1940, 
Vishnevskiy's  ointment  was  widely  used  although  basically  it  was  to 
combat  infection  and  not  prevent  it.  During  World  War  II,  a  butyro- 
balsamic  bandaging  was  widely  used.  Preparations  from  the  sulfanila¬ 
mide  group  were  also  widely  used,  primarily  white  streptocide  and 
then  sulfidine  and  sufazol.  The  importance  of  these  preparations 
both  for  prevention  of  wound  infection  and  for  combatting  it  was 
established  at  the  very  beginning  of  World  War  II  with  the  attack 
of  Germany  on  Poland  and  then  in  the  war  theaters  in  Norway,  Holland 
and  France.  The  first  attempts  to  use  sulfanilamides  in  the  Soviet 
Army  in  combat  field  conditions  were  confirmed  during  the  war  with 
the  Byelofinns.  At  the  beginning  of  World  War  II,  the  introduction 
into  practice  of  sulfanilamides  was  speeded  up  which,  to  a  significant 
degree,  was  facilitated  by  broad  propaganda  in  its  use  including 
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propaganda  in  the  general  press  (N.  N.  Burdenko) .  Even  in  the  first 
publication  of  "instructions  on  military-field  surgery",  sulf anilamides 
were  recommended  and  our  industry,  for  a  short  time,  guaranteed  out¬ 
put  of  an  adequate  quantity  of  these  preparations  both  for  surgical 
and  for  other  needs. 

At  first  it  was  proposed  that  using  the  bacteriostatic  effect 
of  sulf anilamides ,  it  is  possible  with  their  use  on  a  fresh  untreated 
wound  to  cut  down  on  the  surgical  treatment  time.  For  this  purpose 
cylindrical  tubes  of  streptocides  were  manufactured  which  were  in¬ 
tended  for  injection  in  narrow  wound  channels.  However,  it  was  very 
soon  established  that  sprinkling  an  untreated  wound  with  streptocide 
powder  not  only  was  not  useful  but  was  even  harmful  because  the  crust 
which  formed  from  the  powder  mixture  on  the  surface  of  the  wound  with 
the  blood,  covered  the  inflammatory  process  which  occurred  and  it  ex¬ 
panded  without  limit.  Equally,  the  streptocide  applied  to  dead  tis¬ 
sue  was  not  absorbed  and  did  not  have  any  effect. 

In  this  way,  the  use  of  sulf anilamides  from  the  very  beginning 
of  their  use  at  the  front  took  on  the  character  of  auxiliary  treat¬ 
ment  of  the  wounded  surface  most  often  with  streptocide  powder. 

This  measure  was  the  last  one  and  was  used  only  after  completion  of 
surgical  treatment,  stopping  bleeding  and  thorough  revision  of  the 
wcund.  The  sulfanilamides  were  applied  to  the  wound  surface  either 
with  an  applicator  or  using  an  insufflator.  The  quantity  of  strep¬ 
tocide  required  depended  on  the  size  of  the  wound  surface,  sometimes 
one  observed  clearly  excess  use  of  sulfanilamides.  As  subsequent 
experience  showed,  on  the  average  no  more  than  5-10  g  of  streptocide 
is  needed  for  a  wound. 

The  wound  surface  or  cavity  is  loosely  covered  with  gauze  and 
then  the  bandaging  required  for  a  given  wound  is  applied. 

Of  the  antiseptic  means,  the  most  widespread  was  chloramine 
which  was  discovered  during  the  war  with  the  Byelofinns  and  which 
had  many  proponents  also  in  World  War  II.  Already  treated  wounds 
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were  moistened  with  the  chloramine  solution  and  then  loosely  covered 
with  moist  gauze  pads.  It  is  natural  that  sulfanilamides  and  chlora¬ 
mine  were  used  primarily  for  the  most  severe  wounds  and  were  not  used 
uniformly  on  different  fronts. 

The  type  of  use  of  sulfanilamides  first  carried  out  on  the  West¬ 
ern  Front  deserves  particular  attention  (Chief  Surgeon  S.  I.  Banaytis) 
B.  M.  Solov'yev,  usinq  ultrasonic  oscillations  prepared  a  particularly 
thin  5%  emulsion  of  streptocide  where  the  dispersion  medium  is  fish 
oil  and  water.  Such  a  "reversible"  emulsion  is  very  stable;  it  is 
used  both  for  impregnation  of  the  gauze  put  into  the  wound  and  di¬ 
rectly  on  a  surgically  treated  wound  surface.  The  streptocide  emul¬ 
sion  is  just  as  effective  as  the  powder  but  it  is  more  economical 
and  does  not  cause  the  formation  of  a  scab;  the  gauze  can  easily  be 
removed  from  the  wound. 

On  certain  fronts,  after  primary  treatment,  washing  of  the  wound 
was  done.  During  the  Civil  War  in  Spain,  Truetta  was  a  great  propon¬ 
ent  of  washing  the  wound  surface  and  cavity  and  also  the  surface 
surrounding  the  wound  with  a  soapy  solution.  In  his  work  on  military 
surgery,  he  presents  a  number  of  studies  showing  the  antiseptic  value 
of  the  soapy  solution.  However,  these  properties  of  the  soapy  solu¬ 
tion  had  such  a  short  term  effect  on  microbes  that  obviously  they 
play  a  very  secondary  role.  Truetta  himself  recognizes  that  the  use 
of  soap  is  important  for  the  removal  of  dirt.  This  effect  of  the 
soap  solution  depends  on  its  absorptive  properties  in  relation  to 
particles  of  dirt.  Attention  was  directed  to  the  fact  that  if,  afzer 
thorough  treatment  of  the  wound  and  thorough  cleansing  of  it  with 
moist  gauze  tampons,  one  washes  the  cavity  of  the  wound  with  a  soapy 
solution,  then  it  would  seem  from  the  completely  clean  wound  most 
of  the  small  fragments,  clots,  etc.  would  be  removed.  Thus,  the  ex¬ 
pediency  of  washing  wounds  with  a  soapy  solution  obviously  is  indis¬ 
putable.  This  method  was  broadly  used  even  at  the  end  of  the  last 
century  by  Professor  M.  S.  Subbotin  and  was  then  replaced  with  other 
methods  due  to  its  unwieldy  nature.  In  the  institutions  in  the  com¬ 
bat  and  army  regions  with  a  large  influx  of  wounded,  when  the 
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personnel  could  harly  cope  with  the  work,  each  extra  minute  required 
for  treatment  lengthened  the  wait  for  the  next  wounded  person  and  these 
minutes  can  add  up  into  hours.  Moreover,  with  this  method,  unavoid¬ 
ably  a  great  deal  of  water  has  to  be  used  which  often  is  not  available 
in  field  conditions.  It  is  natural  that  the  method  of  washing  the 
wounds  should  be  used  only  by  special  teams. 

The  next  stage  closely  related  to  surgical  treatment  of  the 
wounds  is  providing  rest  of  the  wounded  region.  The  more  severe  the 
wound,  the  more  important  this  rest  is.  Even  from  descriptions  of 
changes  which  occurred  in  gunshot  wounds,  it  follows  that  after  re¬ 
moving  the  nonviable  tissue  in  the  wound,  there  still  remains  sec¬ 
tions  with  a  breakdown  in  nutrition  and  blood  supply.  Each  function¬ 
al  load  in  these  cases  involves  inadequacy  of  exchange  and ■ threatens 
the  viability  of  the  tissue.  For  "reviving"  such  tissues,  rest  is 
completely  necessary.  Further,  a  number  of  biological  reactions  oc¬ 
cur  in  the  tissues,  in  particular  the  "protective"  character  in  re¬ 
lation  to  the  toxic  product  formed  in  the  wound  as  a  result  of  break¬ 
down  of  tissue  and  vital  activity  of  the  remaining  microbes.  Finally, 
an  "explosion"  which  occurred  at  the  moment  of  the  wound  undoubtedly 
leaves  a  number  of  harmful  aftereffects.  The  clinician  is  well  ac¬ 
quainted  with  the  picture  of  initial  infection  in  wounds  which  is 
slowed  down  after  immobilization  is  carried  out  and  further  compli¬ 
cations  may  not  even  arise.  Thus,  rest  and  immobilization  facilitate 
prevention  of  wound  complications.  With  damaged  bone  and  joints, 
the  importance  of  immobilization  is  generally  accepted  and  we  are 
talking  only  about  the  form  of  its  use.  Almost  all  wounds  except  the 
very  light  wounds,  during  prephysician  first  aid  or  first  aid  by  a 
physician,  are  sprinkled  with  1%  morphine  per  1-2  cm3.  Moreover, 
each  wounded  person  must  receive  a  prophylactic  dose  of  antitetanus 
serum  and  with  wounds  of  the  lower  extremities,  the  pelvis,  the 
perineum  and  regions  with  broad  musculature  when  there  is  crushing 
must  also  receive  antigangrene  serum. 

Surgical  aid  is  generally  given  first  at  the  division  medical 
station.  At  this  stage,  classification  and  documentation  is  done. 
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Here  the  wounded  receive  hot,  sweet  tea  and  food  (except  in  cases 
where  this  is  contraindicated  due  to  the  character  of  the  wound) . 

In  the  wintertime,  all  of  the  wounded  receive  100  g  of  vodka.  Begin¬ 
ning  with  the  army  region,  all  of  the  wounded  received  at  hospitals 
are  given  hygienic  treatment. 


( 
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CHAPTER  IV 

COMPLICATIONS  IN  THE  COURSE  OP  WOUNDING 

The  tendency  of  gunshot  wounds  to  complications  has  always  at¬ 
tracted  the  particular  attention  of  surgeons.  The  overwhelming  ma¬ 
jority  of  wound  complications  observed  during  World  War  II  can  be  di¬ 
vided  into  the  following  four  groups. 

1.  Complications  dependent  on  the  severity  of  the  trauma,  its 
localization  and  nature.  Profuse  hemorrhages,  shock,  disorders  asso¬ 
ciated  with  a  reduction  in  function  of  different  systems  or  individual 
organs,  for  example,  respiratory  disorders  in  lesions  of  the  respira¬ 
tory  passages,  urination  in  lesions  of  the  urinary  tract,  paralysis  in 
lesions  of  the  nervous  system,  etc.,  are  such.  The  presence  of  a  for¬ 
eign  body  in  tissues  also  can  be  the  cause  of  complications. 

2.  Complications  caused  by  the  effect  of  various  factors  on  the 
wounded:  cold,  fatigue,  etc.  (see  Frostbite). 

3.  Complications  which  occur  with  alimentary  dystrophy  and 
avitaminosis. 

4.  Complication  of  a  wound  by  infection* 
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Wound  infection  is  of  exceptionally  great  importance.  Essential¬ 
ly  only  with  some  reservation  can  complications  of  the  first  group  be 
considered  complications,  because  they  are  closely  associated  with  the 
nature  of  the  wound  and  its  localization.  Some  of  them  are  discussed 
in  separate  chapters  (Hemorrhage,  Shock,  Foreign  Bodies).  The  major¬ 
ity  of  them  have  been  described  in  special  sections  according  to  wound 
localization. 

The  basic  position  of  the  military  field  surgeon  is  that  any  gun¬ 
shot  wound  is  considered  infected.  This  position  should  be  understood 
in  this  way:  a  gunshot  wound  received  under  combat  conditions  always 
contains  a  source  of  infection  in  the  form  of  a  mixed  microbe  flora, 
as  well  as  necrotic  foci  which  are  favorable  grounds  for  the  develop¬ 
ment  of  an  infectious  process.  Numerous  studies  of  the  flora  of  re¬ 
cent  gunshot  wounds  of  varied  localization  and  different  natures,  both 
before  and  during  World  War  II,  have  found  the  invariable  presence  of 
pathogenic  microbe  flora  and  necrotic  tissue  sections  in  wounds.  Part 
of  the  tissue  dies  at  the  time  of  the  wound  and  part  after  some  time. 
Moreover,  the  reactivity  of  viable  tissue  is  reduced  to  some  extent 
because  of  the  characteristics  of  gunshot  trauma.  Thus,  there  are  the 
conditions  for  the  development  of  infection  in  each  gunshot  wound. 

Any  healing  of  a  wound  is  accompanied  by  an  inflammatory  process. 
However,  experience  shows  that  the  clinical  course  of  a  quite  substan¬ 
tial  portion  of  gunshot  wounds  is  favorable.  In  these  cases,  the  In¬ 
flammatory  process  is  not  accompanied  by  explicit  symptoms  of  compli¬ 
cations,  but  it  appears  to  combine  with  the  wound  healing  process.  An 
infectious  complication  of  a  gunshot  wound  has  been  recorded  in  case 
records  in  the  following  cases:  1.  if  acute  Inflammatory  processes 
and  the  corresponding  general  reactions  developed  in  a  wound  which  re¬ 
quite  surgical  intervention  as  a  rule  did  not  undergo  surgical  treat¬ 
ment  or  protection  for  some  reason;  2.  if  a  wound  left  open  after 
treatment  produced  an  abundant  purulent  discharge  containing  viable 
pathogenic  microbes,  as  well  as  if  the  infectious  process  spread  be¬ 
yond  the  wound  and  required  additional  surgical  interventions. 

In  the  remaining  cases,  if  a  wound  heals  without  the  complica- 
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ticr.s  indicated,  despite  the  presence  of  a  source  of  infection  in  the 
wound,  healing  occurs. 

A  gunshot  wound  suffers  infection  due  to  the  flora  which  find 
the  most  favorable  conditions  for  its  development  in  the  wound.  In¬ 
fection  appears  in  monomicrobe  or  polymicrobe  form.  The  clinical  pat¬ 
tern  of  such  an  Infection  with  different  microorganisms  or  associa¬ 
tions  of  them  present  is  almost  identical,  and  it  reveals  character¬ 
istic  features  only  with  respect  to  a  specific  species  of  microbe. 
Corresponding  to  this,  wound  infections  can  be  subdivided  into  the 
following  forms: 

1.  purulent  infection  due  to  a  group  of  aerobic  pyogenic 
microorganisms ; 

2.  putrefactive  infection  due  to  putrefactive  microorga¬ 
nisms  (frequently  nonpathogenic )  usually  accompanied  by  aerobic  or  an¬ 
aerobic  Infections; 

3.  anaerobic  infection  due  either  to  individual  microbes  of 
this  group  or  associations  of  them; 

4.  tetanus  as  a  special  form  of  anaerobic  toxic  infection; 

5.  rarer  types  of  infection  (wound  scarlatina,  diphtheria, 

etc . ) . 

Each  of  the  types  of  Infection  presented  above  should  be  consider¬ 
ed  separately,  since  each  gives  a  characteristic  clinical  pattern.  A 
purulent  aerobic  infection,  because  of  Its  frequency  and  various  forms 
of  clinical  patterns  depending  on  localization  and  extent  is  discussed 
according  to  its  varieties. 

Purulent  aerobic  infection  is  found  in  the  following  forms: 

1.  focal  infection  of  a  wound,  although  it  sometimes 
spreads  to  neighboring  sound  sections,  most  often  by  lymphatic  path- 
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ways  and  bleed  vessels,  usually  through  veins; 


2.  general  infection  of  the  entire  body  by  a  serious  gener¬ 
al  infection,  in  which  the  wound  is  only  the  initial  gateway  for  it 
and  steps  playing  the  role  of  the  only  principal  focus. 

The  clinical  pattern  of  a  focal  purulent  aerobic  infection  dif¬ 
fers,  depending  on  the  infection  site,  in  the  following  manner. 

1.  An  infectious  process  accompanies  each  open  gunshot  wound 
and,  consequently,  it  accompanies  the  majority  of  gunshot  wounds  in 
combat.  It  is  either  eliminated  as  a  result  of  conventional  treat¬ 
ment,  or  it  produces  complications  of  a  so  called  local  nature  of  the 
congestive,  abscess,  phlegmonous  inflammation  of  nearby  tissue, 
lymphangitis  and  lymphadenitis  and  thrombophlebitis  types.  Additional 
surgical  interventions  may  be  needed  in  these  complications. 

2.  In  gunshot  wounds  associated  with  bone  damage,  a  purulent  in¬ 
fection  can  develop  in  the  bone  tissue,  and  it  then  causes  the  partic¬ 
ular  clinical  pattern  of  gunshot  osteomyelitis. 

3.  In  complications  of  cavity  penetrating  wounds,  purulent  in¬ 
fection  Involves  the  serous  membranes  of  the  cavities  and  Internal  or¬ 
gans,  producing  the  clinical  pattern  of  peritonitis,  purulent  pleuri- 
tis,  meninginitis ,  encephalitis,  etc. 

The  focal  form  of  aerobic  purulent  infection  is  so  Integrally 
associated  with  the  occurrence  of  gunshot  wounds  in  combat  that  it 
should  be  discussed  in  inseparable  association  with  the  pathology  and 
therapy  of  gunshot  wounds  in  general.  The  remaining  forms  of  aerobic 
purulent  infection  are  discussed  in  connection  with  wound  localiza¬ 
tion. 


The  abovementioned  classification  of  infections  which  complicate 
a  gunshot  wound  is  dictated  by  both  the  difference  in  clinical  pattern 
of  the  wound  process  as  a  function  of  the  type  of  infection  and  local¬ 
ization,  and  the  characteristics  of  military  field  surgery.  The  fact 
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is  that  all  suppurative  lesions  of  the  soft  tissues  normally  de¬ 
velop  soon  after  wounding,  and  they  are  treated  mainly  in  the  army 
area.  Wounded  with  bone  lesions  are  subject  to  evacuation  to  the  rear 
at  the  end  of  the  acute  period  of  suppuration.  A  large  number  of 
these  complications  become  chronic  and  are  the  cause  of  invalidization 
of  a  considerable  portion  of  wounded  in  the  postwar  period.  Those 
wounded  in  whom  a  general  purulent  infection  is  diagnosed  (except 
acute  cases)  are  sent  to  PEP  [frontline  evacuation  station]  hospi¬ 
tals  and  rear  hospitals.  Wounded  with  infectious  complications  of 
chest  and  abdominal  wounds  are  concentrated  in  the  corresponding  hos¬ 
pitals  or  units  (the  so  called  "thoracoabdominal")  and  those  with 
meningitides  in  neurosurgical  units.  The  treatment  of  tetanus  and 
anaerobic  infections  in  the  stage  in  which  they  are  detected  is  car¬ 
ried  out  in  complete  isolation.  Thus,  under  combat  conditions,  in¬ 
fectious  wound  complications  are  distributed  according  to  their  sub¬ 
division  into  groups,  and  they  are  treated  at  different  stages  and  in 
different  units  o.  the  specialized  surgical  assistance  system. 

In  subsequent  presentations  in  this  chapter,  only  that  form  of 
purulent  infection  which  complicates  a  nonpenetrating  wound  of  the 
soft  tissues  regardless  of  its  localization  is  intended. 

However,  as  was  pointed  out  earlier,  the  sources  of  infection  in 
gunshot  wounds  are  extremely  diverse.  This  diversity  was  partly  pre¬ 
sented  in  the  tables  of  wound  flora  in  accounts  of  the  course  of  the 
wound  process.  How  high  the  probability  of  infection  is  was  evident 
then,  but  study  of'the  conditions  of  development  of  infection  and  ex¬ 
perience  have  shown  that,  both  in  peacetime  surgical  wounds  and  acci¬ 
dental  wounds  and  in  gunshot  wounds  in  war,  infection  is  successfully 
prevented  or  its  development  is  restricted  to  the  limits  of  the  wound 
cavity  in  an  extremely  large  number  of  cases,  to  such  an  extent  that 
repeated  surgical  intervention  is  not  required  subsequently.  Thus, 
control  of  wound  infections  is  naturally  broken  down  into  two  kinds  of 
measures:  prophylactic  and  therapeutic.  Both  the  former  and  the  lat¬ 
ter  can  have  the  purpose  of  control  of  either  wound  infections  in  gen¬ 
eral  or  a  special  form  of  it,  for  example,  tetanus.  Because  of  the 
composite  nature  of  wound  flora,  initial  prophylactic  measures  are  of  a 


general  purpose  nature.  These  are  primarily  surgical  treatment  of  the 
wound,  protective  bandage,  immobilization  and  a  number  of  general  mea¬ 
sures.  Prophylactic  measures  against  both  possible  anaerobic  gangre¬ 
nous  and  tetanus  infections  are  carried  out  at  the  same  time. 

The  danger  of  wound  complications,  infectious  complications  in 
particular,  depends  on  many  conditions.  Some  of  them  have  already 
been  discussed.  The  remainder  will  be  discussed  subsequently.  But 
there  is  one  source  of  wound  infection  which  is  subject  to  elimination 
first.  This  is  those  factors  which  arise  during  therapeutic  manipula¬ 
tions  on  the  wound.  Thus,  conditions  must  be  created  in  the  first 
phase  which  ensure  an  aseptic  situation  for  surgical  work.  This  in¬ 
volves  considerable  difficulty  under  military  field  conditions,  both 
in  the  organization  of  surgical  work  and  in  conducting  it,  particular¬ 
ly  in  the  mass  admission  of  wounded. 

The  frequency  of  wound  complications  totally  reflects  the  fre¬ 
quency  of  wound  infections.  The  difficulty  of  conduct  of  prophylactic 
measures  increases  with  the  mass  admission  and  treatment  of  wounded. 

It  is  common  knowledge  that  the  number  of  wound  complications  in  all 
frontline  medical  institutions  decreased  sharply  in  the  intervals  be¬ 
tween  actions,  increased  in  a  period  of  vigorous  attacks  and  again  de¬ 
creased  during  pursuit  of  a  defeated  lightly  resisting  enemy.  There¬ 
fore,  skillful  and  timely  maneuvering  of  medical  means  and  facilities, 
as  well  as  medical  reinforcements  In  order  to  prevent  overload  of  in¬ 
dividual  facilities  and  properly  distribute  the  work  of  aiding  wound¬ 
ed  are  an  effective  measure  for  control  of  wound  complications. 

Thus,  it  must  be  recognized  that  all  prophylactic  measures  with 
respect  to  wound  complications,  of  which  the  most  important  is  wound 
infection,  depends  first  and  foremost  on  the  organization  of  assis¬ 
tance  to  the  wounded  and  their  treatment.  Timely  and  reliable  assis¬ 
tance  to  all  combat  casualties  was  only  possible  through  the  conduct 
of  organization  measures.  This  principle  of  the  combination  of  ther¬ 
apeutic-prophylactic  measures  with  organization  measures,  proposed  by 
N.I.  Pirogov,  is  the  foundation  of  military  field  surgery. 
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Purulent  Infection  of  Wounds 


In  discussion  of  the  previously  cited  work  of  N.I.  G rashchenkov 
and  F.P.  Sakharov,  attention  was  drawn  to  the  fact  that  wound  flora 
completely  correspond  to  the  clinical  manifestations  of  infectious 
complications.  The  clinical  pattern  is  decisive  for  diagnosis  of  in¬ 
fections,  and  the  bacteriological  findings  only  confirm  or  refine  it 
to  some  extent.  Tetanus,  an  anaerobic  infection,  gives  a  quite  clear 
clinical  picture.  It  is  mere  difficult  to  identify  chronic  infec¬ 
tions.  The  bacteriological  data  are  sometimes  decisive  in  them.  A 
putrefactive  infection  usually  is  combined  with  other  kinds  of  infec¬ 
tion,  and  it  acquires  the  leading  part  under  conditions  which  are 
particularly  favorable  for  it  (see  the  chapter  Putrefactive  Infec¬ 
tion).  Consideration  of  purulent -infection  and  its  combinations  with 
putrefactive  infections  has  to  be  guided  here  by  subsequently  pre¬ 
sented  conditional  considerations.  Namely,  complication  of  a  wound 
by  purulent  infection,  based  on  the  case  record,  must  be  understood 
to  be  those  forms  of  infection  which  required  special  surgical  inter¬ 
vention  for  treatment. 

Shrapnel  wounds  were  complicated  by  purulent  infection  of  the 
soft  tissues  in  4.9$  and  fragment  wounds  in  7.3$  of  the  cases.  This 
complication  occurred  in  5.3$  of  wounded  not  treated  surgically  and  in 
7.1$  of  those  treated. 

A  portion  of  the  wound  complications  in  this  category  were  ob¬ 
served  in  cases  when  treatment  was  not  carried  out  or  because  of  an 
improper  surgical  tactic  or  due  to  the  combat  situation.  Only  7.1$ 
of  the  surgically  treated  wounded  required  secondary  intervention  for 
purulent  infection. 

The  lower  percent  of  complications  among  the  unoperated  wounded, 
as  was  pointed  out  above,  depended  on  the  fact  that  lighter  wounds 
predominated  among  this  group. 

A  primary  suture  was  applied  to  a  relatively  small  number  of 
wounded,  partly  on  sufficient  grounds  and  partly  in  error.  Purulent 
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infection  developed  in  7.3*  of  these  wounded. 

The  advantage  of  additional  treatment  of  wounds  with  sulfanila- 
nides  over  other  antiseptics  shows  up  quite  clearly,  in  that  purulent 
infection  complications  in  the  use  of  sulfanilamides  was  observed  in 
6.1 *  but,  in  the  use  of  the  remaining  antiseptics,  in  8.8'  of  the 
cases.  It  should  also  be  taken  into  account  that  sulfanilamides  were 
used  in  more  severe  cases. 

The  largest  number  of  purulent  infection  complications  were  ob¬ 
served  in  those  cases  when  a  plaster  bandage  was  applied  immediately 
after  primary  treatment  (12.058).  Of  course  these  were  wounded  with 
severe  gunshot  fractures,  and  the  high  percent  of  purulent  complica¬ 
tions  by  no  means  discredits  immobilization  with  plaster.  This  is 
proved  best  of  all  by  the  fact  that  anaerobic  infection  developed  in 
only  1%  of  such  wounded.  The  development  of  a  given  form  of  pyogenic 
infection  was  an  indication  for  a  new  surgical  intervention. 

As  to  wound  complications  of  the  exsanguinated  wounded,  together 
with  a  high  percent  of  complications  of  these  wounds  with  gas  infec¬ 
tions  and  sepsis,  as  well  as  other  complications,  the  frequency  of 
pyogenic  focal  infection  does  not  at  all  exceed  the  number  of  compli¬ 
cations  observed  in  those  wounded  by  shell  fragments.  Thus,  exsangui- 
nation  reflects  mainly  on  the  general  resistance  of  the  body,  and 
focal  forms,  although  they  increase  in  number,  do  not  increase  to  such 
a  substantial  degree. 

The  severity  of  clinical  manifestation  of  pyogenic  infection  in 
wounds  which  do  not  penetrate  a  cavity  depends  on  retention  of  the 
wound  discharge,  on  the  development  of  congestion,  abscesses  and  on  the 
development  of  phlegmonous  tissue  inflammation  involving  the  lymphat¬ 
ic  and  blood  vessels,  mainly  the  veins. 

The  development  of  a  pyogenic  Infection  in  the  initial  period  of 
wouftd  healing  can  be  extremely  violent.  The  lack  cf  a  granulation 
barrier  with  highly  virulent  microbes  produces  extremely  favorable 
conditions  for  their  spread  beyond  the  wound,  and  the  disease  then 
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proceeds  as  a  general  purulent  infection  (sepsis).  The  frequent  devel¬ 
opment  of  sepsis  in  dystrophy  when,  as  is  known,  the  production  of 
wound  barriers  slows  down  abruptly,  can  be  an  example.  According  to 
the  data  of  P.A.  Kupriyanov  for  the  period  of  the  siege  of  Leningrad 
in  the  first  half  of  19^2,  the  cause  of  death  of  wounded  was  septic 
complications  in  1/3  of  the  cases.  Before  the  development  of  granula¬ 
tion,  the  fibrinous  inflammatory  exudate  and  inflammatory  edema  of  the 
tissues,  which  develop  extremely  rapidly  after  trauma,  carries  the 
barrier  function  to  a  certain  extent.  However,  the  barrier  function 
of  the  exudate  and  inflammatory  edema  is  extremely  limited,  since  ab¬ 
sorption  from  the  wound  cavity  occurs  simultaneously,  which  contrib¬ 
utes  to  the  spread  of  bacteria  and  their  toxins  beyond  the  wound.  In 
accordance  with  changing  conditions,  the  interaction  of  the  intertis¬ 
sue  fluid  on  the  one  hand  and  the  blood  and  lymph  on  the  other  also 
changes.  Together  with  the  appearance  of  a  fluid  exudate,  migrating 
leukocytes  appear  extremely  rapidly  (as  was  seen  in  the  description  of 
wound  healing).  Partly  because  of  phagocytic  capacity  and  partly  be¬ 
cause  of  the  excretion  of  specific  antibodies,  they  paralyze  the 
spread  and  toxic  action  of  the  microbes.  However,  an  Increase  in  os¬ 
motic  pressure  in  the  inflammatory  exudate  produces  conditions  for  the 
absorption  of  its  products  into  the  blood  and  lymph.  The  observations 
of  a  number  of  authors  who  studied  the  inflammatory  process  in  gener¬ 
al  in  the  past  (I.V.  Davydovskiy  et  al),  as  well  as  the  latest  obser¬ 
vations,  in  particular  of  S.S.  Girgolav  on  the  state  of  the  peripheral 
nervous  system,  have  shown  that  the  lymphatic  fissures  and  vessels  are 
enlarged  and  overfilled  with  exudate  in  a  purulent  inflammation.  As  a 
result  of  such  symptoms,  part  of  the  source  of  infection  is  fixed  in 
place,  but  a  considerable  portion  enters  through  the  capillaries  and 
mainly  through  the  lymph  system  into  the  body  and  causes  a  general  re¬ 
sponse.  As  early  as  1909,  A.Ya.  Pavlovskiy  showed  that,  with  an  in¬ 
crease  in  local  inflammation  due  to  an  accessory  chemical  stimulus, 
the  absorption  of  microbes  from  the  inflammatory  focus  into  the  blood 
is  successfully  delayed.  But  however  that  may  have  been,  it  must  be 
recognized  that  the  barrier  function  in  a  wound  increases  with  devel¬ 
opment  of  the  granulation  cover.  It  should  also  be  taken  into  account 
that  the  ability  of  various  microbes  to  penetrate  the  lymph  and  blood 
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circulation  differs.  It  depends  on  the  species  of  microbe,  its  viru¬ 
lence  and  on  the  conditions  in  the  wound.  The  absorption  of  wound 
traumatising  toxins  is  particularly  favored.  Therefore,  the  impor¬ 
tance  of  immobilisation  of  the  damaged  region  under  combat  conditions, 
when  the  transportation  of  wounded  is  almost  unavoidable,  is  so  great. 

The  importance  of  immobilization,  i.e.,  rest,  does  not  restrict 
the  effect  on  adsorption  from  the  wound  at  all.  The  importance  of  im¬ 
mobilization  increases  when  the  inflammatory  infectious  process  moves 
beyond  the  wound  and  when  microbes  spread  through  the  lymph  and  blood 
circulations,  when  rest  of  the  wound  is  a  necessary  condition  of  suc¬ 
cessful  treatment. 

Upon  development  of  an  infectious  complication  in  the  wound,  mi¬ 
crobes  appear  extremely  rapidly  in  the  lymph  vessels  and  regional 
lymph  nodes.  They  are  retained  there  in  considerable  numbers  because 
of  the  phagocytic  capacity  of  the  reticular  cells  and  endothelial  ele¬ 
ments,  as  well  as  the  high  antibody  content  of  the  lymph.  If  new  mi¬ 
crobes  do  not  enter  from  the  wound,  microorganisms  which  reach  the 
lymph  nodes  die  and  the  infection  does  not  spread  further.  The  in¬ 
flammatory  process  frequently  spreads  to  adjacent  sections  through 
thrombosed  veins.  In  those  cases  when  more  and  more  microbes  enter 
from  the  wound,  the  regional  lymph  node  barrier  is  broken,  and  mi¬ 
crobes  and  their  toxins  spread  further,  which  can  result  in  generali¬ 
zation  of  the  infection. 

All  of  the  abovementioned  shows  that  the  wound  remains  the  main 
focus  of  infection  for  a  long  time.  Therefore,  of  course,  the  wound 
cavity  must  be  acted  on  first  and  foremost  to  liquidate  a  developed 
infection. 

It  follows  from  Fig.  47  that  there  is  a  connection  between  local¬ 
ization  of  a  wound  and  its  flora.  Wound  localization  also  is  extreme¬ 
ly  significant  in  the  development  of  a  purulent  inflammation.  A  num¬ 
ber  of  studies,  the  recent  work  of  M.V.  Strukov  in  particular,  showed 
that  the  resistance  of  different  tissues  to  purulent  infection  dif¬ 
fers.  Tissue  has  the  least  resistance.  Therefore,  a  purulent  inflam- 
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matory  process  develops  nest  often  just  in  it.  The  resistance  of  dam¬ 
aged  tissue  obviously  is  weaker  than  that  of  undamaged  tissue. 

The  infection  of  bone  tissue  is  of  extremely  great  importance  to 
the  occurrence  of  pyogenic  infection.  While  a  necrotic  section  which 
is  a  focus  of  infection  in  damaged  soft  tissues  is  comparatively  eas¬ 
ily  detected  by  eye  and  is  removed  by  treatment  or  is  eliminated  inde¬ 
pendently  partly  in  liquid  form,  it  becomes  more  complicated  with  ne¬ 
crotic  foci  in  bone.  It  is  extremely  difficult  to  detect  their 
boundaries  in  recent  wounds  by  eye  and,  consequently ,  their  removal 
also  involves  difficulties.  As  to  independent  rejection  or  resorption 
of  necrotic  bone,  these  processes  take  longer,  because  of  which  bone 
: oci  become  sources  of  chronic  wound  complications  (see  chapter  Osteo¬ 
myelitis  ) . 

Finally,  the  substantial  resistance  of  peripheral  nerves  to  puru¬ 
lent  infection  must  be  noted  again.  It  has  been  determined  that  both 
nerve  trunks  and  individual  nerve  fibers  and  their  endings  do  not 
change  morphologically,  even  when  the  tissue  surrounding  them  dies  and 
undergoes  purulent  liquefaction.  A  consequence  of  this  Is  both  pres¬ 
ervation  of  sensitivity  to  pain  in  the  inflamed  region  and  painful 
sensations  during  Inflammations,  which  depend  on  stimulation  of  the 
peripheral  nerve  fibers  and  their  endings  by  the  products  of  cell 
breakdown  and  bacterial  toxins.  Therefore,  It  is  clear  that  pain  is 
one  of  the  basic  indications  of  inflammation. 

As  a  rule,  a  purulent  infection  develops  in  a  wound  before  gran¬ 
ulation,  i.e.,  in  the  first  days  after  wounding.  A  wound  by  no  means 
always  entirely  and  immediately  undergoes  purulent  inflammation.  In 
wounds  of  large  dimensions  or  with  long  wound  channels  present,  puru¬ 
lent  complications  in  the  form  of  retention  of  pus,  congestion  and 
abscesses  can  be  observed  only  in  some  parts  of  the  wound  located  deep 
and  are  clinically  difficult  to  detect. 

In  an  inflamed  wound  which  is  not  surgically  treated  and  which 
has  either  a  single  entry  or  an  entrance  and  exit,  typical  signs  of 
Inflammation  have  been  observed.  The  region  of  the  wound  is  swollen, 
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it  becoir.es  painful,  and  the  skin  around  the  wound  opening 
and  reddened;  upon  palpation,  infiltrate  is  det’  -ed,  and 
fluid  and  sometimes  pus  is  discharged  from  wounc  openings 


is  edematous 
a  cloudy 
upon  press- 


With  an  open  wound  cavity  and  after  surgical  treatment,  wound 
tissue  also  has  appeared  edematous  and  red;  the  amount  of  discharge 
increased,  and  it  was  bloody  and  cloudy  in  the  initial  period  of  in¬ 
flammation  of  a  recent  wound.  The  tissues  were  edematous;  upon 
probing  wounds  with  retractors,  retention  of  the  discharge  in  pockets 
was  discovered;  if  a  wound  was  rigidly  tamponed,  upon  removal  of  the 
tampon,  considerable  amounts  of  pus  were  discharged.  Upon  palpating 
the  region  of  the  wound,  particularly  painful  sections  could  some¬ 
times  be  detected,  upon  pressing  on  which  pus  appeared  from  deep  in 
the  wound.  If  a  wound  was  already  granulated,  the  granulation  was 
covered  by  thin  coatings,  and  some  parts  or  everywhere  became  edema¬ 
tous  and  easy  bleeding.  Despite  the  surgical  treatment,  no  foci  of 
necrosis  could  be  detected. 

Purulent  infection  also  has  appeared  in  the  direct  vicinity  of 
wound  edges.  Indurated  inflammatory  infiltrates,  sometimes  with  soft¬ 
ening  foci,  were  detected  deep  in  the  tissues;  if  they  were  on  the 
surface,  the  skin  above  them  was  red  and  became  edematous.  In  a  num¬ 
ber  of  cases,  the  purulent  Infection  displayed  a  typical  lymphangitis 
pattern,  and  it  sometimes  took  on  a  reticular  pattern.  However,  in 
the  absence  of  lymphangitis,  the  regional  lymph  nodes  enlarged  and 
partly  palpated  like  individual  indurations  and  were  partly  fused  into 
tuberous  conglomerates  in  periadenitis.  Subsequent  purulent  liquefac¬ 
tion  of  such  conglomerates  sometimes  occurred. 

Infection  of  the  regional  lymph  nodes  without  subsequent  purulent 
liquefaction  undoubtedly  was  observed  very  much  more  often  than  was 
noted  in  the  case  records.  These  forms  of  purulent  infection  very 
frequently  developed  with  inadequate  immobilization  during  transporta¬ 
tion  and  were  then  eliminated  after  normal  treatment  of  the  wound. 

Wound  complications  typically  occurring  with  erysipelateous  in- 
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f  lamination  were  found  very  rarely  during  World  War  II,  in  distinction 
from  what  was  observed  during  previous  wars. 

A  typical  course  of  erysipelateous  inflammation  (erysipelas 
erythematosum,  bullosum,  phlegmonosum)  frequently  became  atypical  and 
sometimes  was  accompanied  by  congestion,  which  had  to  be  taken  into 
account  in  treatment.  The  development  of  erysipelateous  inflammation 
under  a  closed  plaster  bandage  was  noted  extremely  rarely. 

A  general  reaction  was  observed  corresponding  to  the  local  mani¬ 
festations  of  purulent  infection.  The  increase  in  body  temperature 
remained  stable  or  progressed  and  became  remittent.  Pains  developed 
in  the  wound  and  the  appetite  and  sleep  were  disturbed.  A  change  in 
differential  blood  count  and  an  increase  in  leukocytosis  were  noted. 
The  wound  discharge  together  with  the  dead  and  decomposing  white  blood 
cells  contained  a  large  amount  of  flora,  from  which  pyopoetic  microbes 
were  easily  inoculated.  The  number  of  phagocytosed  microbes  was  small 
or  they  were  completely  absent.  With  increase  in  temperature,  the 
pulse  usually  corresponded  to  it  but,  with  a  decrease,  it  proved  to  be 
more  rapid  and  poorly  filling.  Respiration  quickened  to  the  same  ex¬ 
tent.  Intoxication  frequently  was  manifested  by  insomnia.  Delirium 
and  loss  of  consciousness  were  noted  in  far  advanced  cases.  The  lat*- 
ter  indicated  generalization  of  the  infection. 

Purulent  infection  of  a  granulating  wound  can  frequently  arise 
upon  damage  to  the  granulated  integument.  One  cause  of  damage  to 
granulation  is  rough  bandaging  technique.  The  day  of  bandaging  can 
sometimes  be  determined  from  the  temperature  curve  (from  the  evening 
temperature  rise).  However,  sometimes  despite  caution  in  bandaging, 
granulation  damage  cannot  be  avoided  because  of  the  nature  of  the 
wound,  its  shape  and  other  features.  The  necessity  then  arises  for 
the  use  of  a  permanent  bandage  (for  example,  closed  plaster)  or  irri¬ 
gation,  etc. 

Trauma  to  the  walls  of  the  wound  frequently  is  due  to  transporta¬ 
tion  and  incomplete  immobilization..  Further,  granulation  damage  oc¬ 
curs  by  rigid  tamponage  or  pus  retention  in  the  wound  cavity  as  a  re- 


suit  of  toxic  substances  of  microtia  or  tissue  origin.  Finally,  the 
use  of  concentrated  antiseptics  can  cause  damage  nd  killing  of  granu¬ 
lation.  Abscesses  frequently  form  in  recent  wounds  around  a  foreign 
body  of  a  necrotized  portion  of  bone  or  even  in  soft  *■  -  s.  Abs¬ 
cesses  sometimes  form  in  a  granulating  wound  upon  partial  closing  of 
the  wound  channel. 

Both  congestion  and  abscesses  are  accompanied  by  some  increase  in 
temperature  and  painfulness  and,  upon  opening  the  abscess  and  elimina¬ 
tion  of  the  congestion,  the  general  symptoms  quickly  fade  away.  With 
deep  abscesses  in  cases  of  cavity  wounds  (for  example,  with  brain  abs¬ 
cesses),  localization  of  the  inflammatory  focus  was  reflected  in  the 
clinical  picture. 

A  phlegmonous  inflammation  spreading  corresponding  to  the  tissue 
location  was  a  more  serious  complication.  This  complication  developed 
in  both  recent  wounds  and  in  later  stages  in  the  presence  of  a  granu¬ 
lation  cover  which  was  disrupted  for  some  reason.  This  was  manifested 
clinically  by  considerable  congestion  of  the  infected  section,  pains, 
an  increase  in  discharge  and  sharp  aggravation  of  the  general  symp¬ 
toms.  In  tissue  infections  along  a  vascular  bundle,  exposure  of  the 
later  was  observed,  and  a  real  threat  of  "corrosion"  of  the  vessel 
wall  with  subsequent  abundant  hemorrhage  arose.  This  kind  of  compli¬ 
cation  sometimes  developed  during  evacuation  of  the  wounded. 

A  purulent  inflammatory  process  localized  in  the  immediate  vicin¬ 
ity  of  large  deep  veins  caused  thrombophlebitis  upon  passing  through 
the  venous  wall,  which  was  characterized  by  a  prolonged  course  and 
disturbance  of  blood  circulation  of  an  extensive  region. 

Wounds  were  substantially  complicated  when  a  purulent  inflamma¬ 
tory  process  passed  into  bone.  This  complication  was  possible  in  un¬ 
damaged  bone  only  in  the  form  of  an  exclusion.  It  was  found  often  in 
a  bone  wound  and,  as  is  evident  from  the  chapter  Osteomyelitis,  it  is 
considered  a  complication  of  a  bone  wound. 

Besides  all  the  clinical  signs  listed  which  indicate  healing  of 
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"he  wound,  systematic  study  of  the  morphological  composition  of  a 
wound  discharge  plays  an  important  part.  This  method  was  developed  by 
"•-•?.  Pokrovskaya  and  M.S.  Makarov,  and  it  was  quite  widespread  during 
the  war.  Among  the  cells  of  a  wound  exudate ,,  polymorphonuclear  neu¬ 
trophilic  leukocytes  are  of  great  importance.  Their  presence  and  even 
predominance  in  P.omanovskiy-Giemsa  stained  prints  of  wound  discharge 
with  clearly  expressed  phagocytic  capacity  of  these  cells  indicates 
their  high  activity,  and  it  is  an  extremely  favorable  sign.  Under 
such  conditions,  destruction  of  microorganisms  inside  macrophages  and 
the  gradual  disappearance  or  substantial  reduction  in  number  of  free 
microorganisms  is  frequently  noted. 

On  the  other  hand,  a  decrease  in  phagocytic  capacity  in  the 
presence  of  neutrophils  forces  the  reason  for  this  to  be  sought  in  de¬ 
viations  of  the  wound  healing  process  from  the  normal  course.  Degen¬ 
erative  changes  of  the  neutrophilic  leukocytes,  in  the  form  of  pyc- 
ncsis  of  the  nuclei,  hyperchromatosis  and  even  their  direct  destruc¬ 
tion  is  a  particularly  unfavorable  sign. 

Mononuclear  blood  cells  and  histiocytes,  elements  of  the  reticu¬ 
loendothelial  system  (the  polyblasts  of  A. A.  Maksimov)  also  are  a  sign 
of  wound  healing.  These  cell  elements  are  extremely  diverse  in  shape 
and  staining  capacity.  Their  presence  indicates  a  favorable  course  of 
the  repair  processes.  As  is  known,  by  transformation  ("maturing"), 
these  elements  change  into  connective  tissue  elements,  into  fibro¬ 
blasts  in  particular.  The  more  of  such  mature  elements,  the  more  ac¬ 
tive  the  regeneration  process  (I.V.  Davydovskiy).  The  cells  of  the 
reticuloendothelial  system,  which  are  known  by  different  names  ("ame¬ 
boid  cells  at  rest"  of  A. A.  Maksimov,  the  histiocytes  of  Ashof,  etc.), 
have  the  capacity  to  absorb  colloidal  matter  from  the  blood  and 
lymph.  As  is  known,  this  capacity  is  used  in  experiments  for  vital 
staining.  The  presence  of  such  cells  in  the  wound  exudate  indicates 
a  favorable  active  response  to  the  absorption  and  destruction  of  toxic 
products  of  tissue  breakdown  and  of  microbial  origin.  These  cells  are 
large  and  filled  with  particles  they  have  captured  (phagocytosis). 
Besides  this,  they  form  substances  which  cause  the  development  of  im¬ 
munity  . 
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A  number  of  other  wound  exudate  cells  (Unna  cells,  eosinophils, 
giant  polynuclear  cells)  also  permit  a  decision  on  the  course  of  heal¬ 
ing  of  the  wound  in  association  with  the  clinical  picture. 

It  often  proves  no  less  difficult  to  determine  the  cause  of  delays 
in  wound  healing  than  to  eliminate  them  but,  in  a  very  large  number  of 
cases,  the  wound  healing  process  can  be  accelerated.  The  state  in 
which  both  wound  healing  and  complete  recovery  of  the  function  of  the 
wound  area  occur  should  be  considered  complete  recovery.  Of  course, 
such  a  determination  is  purely  clinical,  since  only  scar  tissue  for¬ 
mation  at  the  wound  site  always  reduces  the  func.ticn  of  the  trauma¬ 
tized  skin,  muscles  and  ether  tissues.  However,  such  a  reduction  can 
be  felt  so  little  that  full  recovery  can  be  spoken  of  clinically  in 
these  cases.  A  second  outcome  of  wounding  is  persistent  changes  which 
cannot  be  eliminated  by  treatment.  In  a  number  of  cases,  the  deforma¬ 
tions  produced  can  ce  eliminated  by  further  treatment  and  function  re¬ 
stored  by  subsequent  treatment  of  both  the  .trauma  itself  and  a  new 
pathological  condition  resulting  from  the  trauma. 

Wound  Healing  with  Inadequate  Nutrition 

The  question  of  the  effect  of  disturbances  of  general  nutrition 
and  avitaminosis  on  the  course  of  a  wound  has  been  studied  In  war¬ 
time  . 

The  effect  of  inadequate  nutrition  has  been  studied  well  in  ex¬ 
periments  at  the  Military  Medical  Academy  in  particular  (V.V.  Pashutin 
et  al).  The  question  of  the  effect  of  avitaminosis  on  wound  healing 
has  been  studied  experimentally  in  considerably  more  detail,  but  not 
inadequate  nutrition  alone  plays  a  part  in  wartime. 

While  inadequate  or  inferior  nutrition  Is  reproduced  experimen¬ 
tally,  a  whole  series  of  additional  conditions  most  often  affects  the 
wound  process  under  combat  conditions,  and  each  of  them  in  itself  can 
sharply  degrade  the  outcome.  The  body  of  a  wounded  person  has  to 
fight  various  harmful  factors,  which  are  both  difficult  to  reproduce 
experimentally  and  sometimes  difficult  to  take  into  account. 
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In  the  interaction  of  pathological  changes  in  the  body  with  a 
large  number  of  factors  with  negative  effects,  the  course  of  a  wound 
rakes  on  a  series  of  unique  characteristics,  which  sometimes  require 
unusual  therapeutic  actions. 

Therefore,  in  the  treatment  of  this  kind  of  wounded,  exprimental 
data  are  of  extremely  relative  value.  Those  observations  carried  out 
by  physicians  who  have  studied  wound  healing  of  these  wounded  are  very 
much  more  important,  since  the  entire  aggregate  of  harmful  factors  are 
characteristic  of  just  the  combat  situation.  N.I.  Pirogov  has  noted 
that  the  isolated  effect  of  harmful  factors  on  the  course  of  a  wound 
Is  rarely  found  during  combat  actions.  Thus,  in  speaking  of  a  wounded 
with  scurvy,  he  describes  it  in  the  form  in  which  it  was  observed  in 
the  2nd  land  hospital  in  St.  Petersburg,  and  he  notes  "transitional 
forms  with  various  modifications  were  found  most  often  in  the  Crimean 
gangrene  sections." 

During  combat  actions,  normal  supply  of  foodstuffs  encounters  a 
series  of  difficulties.  These  difficulties  are  sometimes  aggravated 
by  combat  measures  of  the  enemy  (blockade).  Therefore,  particular 
disorders  in  connection  with  war  have  been  described  by  the  names 
"trench  edemas,"  "siege  disease,"  "alimentary  dystrophy." 

Descriptions  of  starvation  in  besieged  cities  have  been  preserved 
since  ancient  times.  Subsequently,  when  the  blockade  of  entire  states 
became  the  goal  of  their  enemies  and  the  population  was  under  reduced 
nutrition  conditions  for  a  long  time,  descriptions  of  the  clinical 
manifestation  of  this  pathological  state  appeared  in  the  medical  lit¬ 
erature.  Thus,  for  example,  in  1917,  Maas  and  Zondek  described  the 
mass  diseases  which  developed  from  malnutrition  in  Austria  and  Ger¬ 
many  during  the  first  World  War  of  1914-1918  by  the  name  "combat 
edema. " 

I. I.  Grekov  reported  his  observations  on  the  course  of  postoper¬ 
ative  wounds  in  1918-1919  in  Petrograd,  when  a  food  shortage  was  felt. 

Yet  the  clinical  pattern  of  the  pathological  process  caused  by 


inadequate  nutrition  was  studied  most  comprehensively  and  in  the 
greatest  detail  in  Leningrad  during  the  1341-1943  blockade.  The 
presence  of  a  large  number  of  scientific  workers  in  all  branches  of 
meaicir.e  and  biology  permitted  comprehensive  study  of  the  condition 
which  was  called  alimentary  dystrophy. 

At  the  same  time  as  this,  the  course  of  the  wound  process  in  cit¬ 
izens  of  Leningrad  who  were  victims  of  the  bombardments  was  subjected 
to  detailed  study  in  Leningrad. 

The  basis  of  the  pathological  changes  which  developed  in  the 
overwhelming  majority  of  a  selected  group  of  wounded  was  a  combination 
of  a  number  of  factors. 

The  primary  factor  'was  the  quantitative  and  qualitative  inade¬ 
quacy  of  nutrition.  This  situation  occurred  in  the  winter  months  of 
1941-1342.  The  inadequate  calorie  value  of  the  food  reached  a  maxi¬ 
mum  in  December  1941. 

It  should  be  mentioned  that  a  number  of  factors  which  were  super¬ 
imposed  on  and  aggravated  the  effect  of  inadequate  nutrition  were  of 
very  great  significance,  a  deficit  and  qualitative  inferiority  of  pro¬ 
tein,  as  well  as  the  effect  of  cold.  As  is  well  known,  the  winter  of 
1941/42  was  severe  and  only  slightly  less  so  than  the  winter  of  1939/ 
40.  Beginning  in  the  middle  of  December,  the  temperatures  reached 
minus  30-35° •  The  very  low  temperature  held  on  stubbornly  until  the 
first  days  of  April.  The  constant  artillery  firing  resulted  in  sub¬ 
stantial  deterioration  of  everyday  living  conditions  in  the  buildings 
of  Leningrad.  The  glass  in  the  majority  of  the  windows  was  broken  and 
replaced  by  plywood  or  cardboard.  Electric  lighting  and  the  water 
supply  did  not  work,  which  disabled  central  heating,  sewage  and  the 
X-ray  and  physical  therapy  offices  of  the  majority  of  the  hospitals. 

The  shortage  of  water,  which  had  to  be  carried  in  buckets  because 
of  the  shortage  of  fuel  for  motor  transport,  resulted  in  a  sharp  dete¬ 
rioration  of  the  hygienic  conditions  In  medical  institutions. 
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The  shortage  of  wood  and  the  lack  of  furnaces  in  many  medical  in¬ 
stitutions,  which  were  built  exclusively  for  central  heating,  led  to 
the  mass  use  of  smoky  "small  stove"  furnaces.  The  temperature  differ¬ 
ence  in  the  wards  and  corridors  sometimes  was  more  than  30° . 

Because  of  the  low  temperature  in  the  dressing  wards  and  its 
sharp  fluctuations,  only  the  damaged  portions  were  exposed  when  apply¬ 
ing  dressings. 

F.A.  Kupriyanov  says  of  this  period:  "The  general  nonhygienic 
conditions  in  some  hospitals  and  the  sometimes  forced  deviation  from 
the  rules  of  asepsis  in  the  dressing  wards  of  surgical  units,  as  the 
wounded,  protecting  themselves  from  the  cold,  stayed  in  their  own 
clothing  and  wrapped  themselves  up  in  everything  possible  above  it 
by  their  own  initiative  was  reflected  in  the  considerable  infection 
of  wounds  which  was  observed  during  these  months." 

Difficulties  in  evacuation  led  to  considerable  congestion.  All 
this  together  could  not  help  being  reflected  in  the  wound  process. 

Observations  by  V.M.  Kogan-Yasnyy  (cited  by  M.V.  Chernorutskiy ) 
are  convincing  indications  of  the  undoubted  effect  of  the  psychogenic 
factor  on  the  development '.of  alimentary  dystrophy.  Pat  people  lost 
10-20  kg  in  2-3  weeks,  frequently  with  food  which  could  not  in  any 
case  be  called  inadequate  or  inferior. 

In  his  monograph,  V.A.  Sveshnikov  frequently  emphasizes  the  spe¬ 
cific  nature  of  the  conditions  produced  in  Leningrad  for  the  patho¬ 
genesis  of  this  dystrophy. 

A  number  of  features  during  the  wound  process  in  victims  of  ali¬ 
mentary  dystrophy  were  found  in  the  first  moments  after  wounding. 

These  wounded  rarely  complained  of  painful  feelings  in  the  area  of  the 
wound.  "The  damaging  areactivity  of  the  patient,"  of  which  P.A. 
Kupriyanov  speaks,  was  expressed  in  the  first  hour  after  wounding. 

Some  began  to  demand  food.  Wounding  appeared  to  become  secondary  in 
their  consciousness.  A  poorly  applied  dressing  and  an  unsplinted 
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fracture  did  ret  bother  them.  To  the  question  of  the  physician  about 
complaints,  they  most  often  pointed  out  hunger. 

As  early  as  Tec ember  19^1,  physicians  paid  attention  to  the  fact 
that  wounded  began  tc  be  delivered  in  blood  soaked  bandages  more  often 
than  usual.  Increased  hemorrhagic  diathesis  of  wounds  did  not  depend 
on  reduced  blood  coagulability,  which  is  rarely  found  in  dystrophy. 
Atrophied  muscles  and  frequently  completely  absent  subcutaneous  and 
intermuscular  fatty  tissue  evidently  did  not  contribute  to  the  forma¬ 
tion  of  intratissue  blood  accumulation.  A  wide  open  wound  bled  out 
into  the  bandage.  Wounds  had  the  appearance  that  they  had  just  been 
inflicted,  although  more  than  a  day  had  passed  from  the  time  of  wound¬ 
ing.  This  unusually  fresh  appearance  of  these  wounds  lasted  a  long 
time . 

The  loss  of  the  elastic  properties  of  the  skin  caused  the  gaping 
of  -wounds  (P.A.  Kupriyanov).  In  patients  with  a  nonedematous  form  of 
alimentary  emaciation,  the  absence  of  traumatic  edema  with  broken  up 
skin  ends  gave  a  wound  a  unusual  appearance.  Under  the  wrinkled  skin, 
frequently  exfoliated  around  the  wound,  smashed  muscles  of  a  consid¬ 
erably  darker  color  than  in  unemaciated  people  were  seen  for  some  dis¬ 
tance.  Because  of  the  absence  of  fatty  tissue  In  the  intermuscle 
spaces,  in  the  first  hours  after  wounding,  a  wound  gained  the  appear¬ 
ance  of  an  anatomical  preparation.  The  crushed  portions  of  muscle 
bled  moderately.  Blood  accumulated  In  the  flat  portions  of  the  wound, 
reached  the  cutaneous  margins  and  flowed  from  the  wound.  Only  soli¬ 
tary  clots  could  be  noted  inside  the  wound.  Hematomas  formed  In  the 
Intermuscle  spaces  by  the  wounding  of  large  vessels  were  distinctly 
seen  and  sharply  outlined  under  the  skin  near  the  wound  opening. 

Irregularity  of  the  general  condition  of  such  wounded  was  consid¬ 
erably  more  pronounced  than  in  wounded  who  were  not  victims  of  ali¬ 
mentary  emaciation.  The  result  of  this  was  that,  in  November  and  De¬ 
cember  19^1,  there  still  was  not  sufficient  experience  in  their  treat¬ 
ment.  Indications  for  surgical  treatment* of ‘wounds  were  limited. 

Beginning  in  December  19^1,  an  increase  in  mortality  among  the 
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wounded  was  noted.  ?.A.  Kupriyanov  noted  in  his  paper  that  the  in¬ 
crease  in  mortality  was  due  to  a  whole  series  of  causes  and  the  devel¬ 
opment  of  anaerobic  and  purulent  infections.  However,  death  also  be¬ 
gan  to  be  noted, mere  often  in  proportion  to  the  development  of  alimen¬ 
tary  emaciation. 

It  should  be  noted  that  the  lethality  from  wound  complications 
decreased  considerably  by  June. 

The  following  characteristics  in  treatment  of  wounds  cf  victims 
of  alimentary  dystrophy  attracted  attention:  sleep  in  ethyl  chloride 
intoxication  or  ether  anesthesia  began  considerably  more  quickly  and 
lasted  2-3  times  longer  than  in  unemaciated  wounded  with  the  delivery 
cf  the  same  amount  of  anesthetic  (1  ampule  of  ethyl  chloride  was  suf¬ 
ficient  for  a  15-20  minute  sleep;  30-35  cm^  of  ether  was  enough  to 
carry  out  a  laparotomy  in  an  hour). 

An  increase  in  frequency  of  purulent  and  anaerobic  infections 
was  established  in  the  frontline  evacuation  station  hospitals  at  this 
time.  It  was  noted  that,  together  with  an  increase  in  number  of  oper¬ 
ations  for  recent  wounds,  the  number  of  operations  for  complications 
increased. 

Reoperations  to  control  complications  of  the  wound  process  became 
the  basic  kind  of  operation  on  wounded  carried  out  in  the  Leningrad 
hospitals.  The  reoperation  frequency  increased  particularly  In  Feb¬ 
ruary.  It  was  79*6%  in  March,  and  It  rose  to  101.61?  in  May  of  all  the 
wounded  treated. 

It  should  be  noted  that  a  substantial  portion  of  the  wounded  did 
not  suffer  alimentary  dystrophy  at  the  time  of  wounding.  It  developed 
after  wounding. 

Complications  which  required  no  further  surgery  also  occurred  in 
an  extremely  unusual  manner.  The  necrosis  of  tissue  In  the  wound  pro¬ 
gressed,  the  skin  margin  of  the  wound  exfoliated  from  the  fascia  and 
frequently  underwent  dry  necrosis.  Tissues  which  usually  remained 
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viable  in  wounds  despite  disrupted  nutrition  inevitably  necrotized  in 
victims  of  alimentary  dystrophy.  The  detachment  of  necrotized  masses 
occurred  extremely  slowly.  There  was  no  autolysis.  Granulations  usu¬ 
ally  began  to  form  only  in  the  second  week.  The  time  of  their  appear¬ 
ance  depended  on  the  expression  of  alimentary  dystrophy  symptoms.  The 
mere  pronounced  the  latter,  the  later  granulation  appeared. 

? . A .  Kupriyanov  pointed  out  the  absence  of  such  unavoidable  comr 
panions  of  inflammation  as  local  stasis,  hyperemia  and  exudative  reac¬ 
tion  in  alimentary  dystrophy.  Despite  the  obvious  infectivity,  the 
wounds  no  longer  suppurated.  ’/.Tien  dressing,  the  impression  was  cre¬ 
ated  that  the  wound  had  just  been  treated.  The  sensitivity  of  both 
the  damaged  tissues  and  those  around  the  wound  was  reduced. 

If  alimentary  dystrophy  developed  sometime  after  the  time  of 
wounding,  when  the  wounded  person  was  in  the  hospital,  the  appearance 
of  ther.wound  surface  changed  to  a  considerable  extent.  The  previous¬ 
ly  succulent  granulation  became  pale  and  flaccid,  sometimes  with  a 
glassy  surface.  The  liquid  exudate  disappeared.  With  increase  in 
alimentary  dystrophy  symptoms,  granulation  could  necrotize  and  de¬ 
tach. 

P . A .  Kupriyanov  describes  cases  in  which  formed  scars  completely 
separated,  and  a  dirty  gray  wound  filled  with  tissue  decay  remained  in 
place  of  them.  After  removal  of  this  decay,  fissures  formed  on  the 
walls  of  the  wound  cavity  with  the  appearance  of  brain  convolutions. 

Such  long  unhealed  wounds  took  on  the  nature  of  trophic  ulcers. 

With  improvement  of  the  general  condition  of  the  wounded,  a  liq¬ 
uid  exudate  appeared,  and  the  wound  acquired  a  normal  appearance. 

In  some  cases,  the  appearance  of  the  liquid  exudate  led  to  re¬ 
currence  of  the  alimentary  dystrophy  symptoms,  since  a  considerable 
amount  of  protein  was  discharged  together  with  the  pus.  If  the  ali¬ 
mentary  dystrophy  symptoms  progressed,  death  occurred. 
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The  highest  mortality  from  alimentary  dystrophy  was  reached  in 
March  19^2,  and  it  then  decreased  abruptly.  Thus,  if  the  maximum  mor¬ 
tality  (March  19^2)  is  taken  as  100,  the  corresponding  figure  in  April 
was  32 >  ana  it  was  23  in  May. 

In  March  19^2,  alimentary  emaciation  was  recorded  as  the  cause  of 
death  of  31*83  of  all  who  died,  10.355  in  April  and  7*3%  in  May. 

It  was  pointed  out  above  that  wound  complications  increased  con¬ 
siderably  in  the  period  of  the  maximum  spread  of  alimentary  dystrophy. 

The  atypical  symptomatology  and  reduction  in  diagnostic  capabil¬ 
ities  (cessation  of  the  work  of  many  X-ray  rooms,  clinical  laborato¬ 
ries,  etc.)  played  an  indisputable  part  in  the  increase  in  percent 
mortality,  which  reached  a  maximum  in  March  19^2,  i.e.,  in  the  period 
'when  the  calorie  value  of  the  food  had  increased  considerably. 

The  course  of  purulent  infection  of  wounds  in  this  period  was  ex¬ 
tremely  unusual.  Intermuscular  phlegmons  and  congestion  Increased 
sharply.  Their  clinical  appearance  was  similar  to  that  of  "cold"  abs¬ 
cesses.  There  very  often  was  no  pain  or  temperature  reaction,  and 
skin  changes  in  the  form  of  hyperemia  were  observed  rarely.  More  of¬ 
ten,  there  was  no  vascular  reaction,  or  it  was  in  the  form  of  forma¬ 
tion  of  cyanotic  spots  above  a  site  of  pus  accumulation. 

The  general  condition  of  the  wounded  changed  little.  If  the  in¬ 
toxication  of  the  body  increased,  slight  euphoria  developed,  which 
frequently  was  wrongly  interpreted  against  the  background  of  the  ab¬ 
sence  of  local  symptoms  as  improvement  In  the  condition  of  the 
wounded,  and  only  death  and  the  autopsy  data  shed  light  on  the  real 
cause  of  this  "improvement." 

Simultaneously  with  improvement  in  nutrition,  the  number  of  sep¬ 
tic  complications  increased.  It  Increased  in  April  and  May  19^2. 

This  forced  physicians  to  take  radical  measures  in  the  treatment  of 
purulent  complications.  The  number  of  secondary  amputations  in  the 
first  half  of  19^2  was  three  times  that  in  the  second  half  of  19^1. 
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If  it  is  taken  into  consideration  that  the  number  of  primary  am¬ 


putations  also  increased  somewhat,  the  severity  of  complications  of 
limb  wounds  becomes  clear. 

The  spread  of  indications  for  amputation  in  the  treatment  of  pu¬ 
rulent  complications  of  limb  wounds  was  justified  by  the  complete  lack 
of  any  limitation  on  the  purulent  process  at  all.  Despite  the  wide 
incisions  made  upon  detecting  congestion,  the  pus  continued  to  spread 
and  separate  muscles  or  slough  off  skin  on  its  way.  It  was  clear 
that  only  timely  amputation  within  healthy  tissue  could  prevent  a  le¬ 
thal  outcome. 

Together  with  the  considerable  increase  in  frequency  of  purulent 
complications ,  a  change  in  their  course  should  be  noted.  Abrupt  slow¬ 
ing  down  of  all  vital  processes  in  alimentary  dystrophy  was  reflected 
in  this  case  by  the  development  and  course  of  the  purulent  process 
(this  was  particularly  clearly  manifested  by  the  development  of  gener¬ 
alized  purulent  peritonitises),  which  was  drawn  out  over  extremely 
long  periods  of  time. 

It  should  be  noted  that  the  regression  of  symptoms  of  alimentary 
dystrophy  in  wounded  in  the  period  of  improvement  of  nutrition  was 
slower  than  in  patients  who  suffered  an  uncomplicated  form  of  alimen¬ 
tary  dystrophy  and  were  not  wounded.  The  characteristic  dystrophy 
symptoms  of  recovered  people  frequently  reappeared  upon  rewounding, 
despite  the  fact  that  their  nutrition  did  not  deteriorate  and  their 
physical  load  was  sharply  reduced.  The  wound  appeared  to  provoke  the 
recurrence  of  alimentary  dystrophy. 

Manifestation  of  Scurvy  in  Wound 

Qualitative  inferiority  of  foodstuffs  began  to  be  noted  as  an 
inescapable  companion  of  their  quantitative  insufficiency. 

Vitamin  C  insufficiency  and  protein  Insufficiency  were  accompa¬ 
nied  by  manifestations  of  scurvy  in  wounds.  The  first  cases  of  scurvy 
were  diagnosed  as  early  as  November  1941.  The  maximum  development  of 
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hypovitaminosis  was  observed  in  April  1942. 


In  December  1941,  Leningrad  physicians  noticed  an  increased  soak¬ 
ing  of  bandages  with  blood.  The  smallest  vessels  in  wounds,  which  ex¬ 
tremely  rapidly  thrombose' under  normal  conditions,  bled  a  long  time. 
Because  of  this,  wounds  had  an  unusual  appearance  during  treatment, 
which  attracted  the  attention  of  surgeons. 

Manifestations  of  scurvy  in  wounds  increased  in  frequency  in  Jan¬ 
uary  and  February.  At  this  time,  the  physicians  were  informed  of  the 
appearance  of  cases  of  this  hypovitaminosis  and,  therefore,  they  began 
to  study  attentively  and  document  in  sufficient  detail  the  symptoms 
associated  with  it. 

At  early  times  after  wounding,  scurvy  in  wounds  was  manifested 
in  the  form  of  increased  bleeding,  and  the  diagnosis  was  made  mainly 
in  the  presence  of  the  widely  known  symptoms  of  scurvy  (bleeding  of 
the  gums,  growth  of  their  papillae,  etc.).  Scurvy  was  expressed  by  a 
whole  series  of  symptoms  at  later  times. 

The  observations  of  a  large  group  of  physicians  were  correlated 
by  P.A.  Kupriyanov. 

Scurvy  was  manifested  primarily  by  changes  in  external  appearance 
of  wounds.  The  discharge  from  wounds  most  often  became  sanious  or 
sanious-purulent  with  the  development  of  scurvy  symptoms.  According 
to  the  data  of  P.A.  Kupriyanov,  1/6-1/4  of  all  wounded  suffering  from 
scurvy  had  dry  wounds  (absence  of  discharge).  The  more  severe  the 
disease,  the  more  rarely  dry  wounds  were  observed. 

The  development  of  granulation  slowed  down  drastically.  Muscles 
at  the  bottom  of  a  wound  frequently  took  on  a  cyanotic  color.  The 
frequently  observed  hemorrhages  of  scurvy  patients  sometimes  occurred 
in  the  wound. 

It  should  be  noted  that  hemorrhages  in  wounds,  so  brilliantly 
described  by  M.I.  Pirogov,  usually  were  observed  in  the  most  severe 
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cases,  the  number  of  which  was  small. 


Developed  granulations  were  flaccid,  cyanotic  and  bleeding.  The 
edges  of  wounds  appear  eroded,  and  they  sometimes  had  a  cyanotic, 
rarely  orange  color.  Purulent  complications  were  observed  extremely 
often  in  this  group  of  wounded. 

Efficient  treatment  produced  a  rapid  effect  in  nearly  all  cases. 

The  best  method  of  treatment,  which  most  rapidly  resulted  in  com¬ 
plete  elimination  of  scurvy  symptoms  in  a  wound,  proved  to  be  intra¬ 
venous  administration  of  ascorbic  acid. 

Attempts  at  local  application  of  vitamin  C  (dressings  with  ascor¬ 
bic  acid,  coniferous  needle  infusions,  dog  rose)  did  not  produce  a 
marked  therapeutic  effect. 


CHAPTER  V 

TREATMENT  CF  COMPLICATIONS  OF  INFECTED  WOUNDS 


General 


Because  all ^surgically  treated  wounds  remained  open,  they  healed 
In  the  presence  of  a  more  or  less  copious  purulent  discharge.  Thus, 
they  could  be  considered  formally  as  complicated  by  purulent  Infec¬ 
tions.  In  medical  institutions  In  peacetime  such  wounds  are  classified 
as  purulent.  This  course  of  a  gunshot  wound  is  so  much  combined  with 
the  healing  process  that  arbitrary  classification  as  wounds  compli¬ 
cated  by  purulent  infection  of  only  those  which  required  surgery  for 
control  of  the  purulent  Infection  when  it  spread  beyond  the  wound  is 
required. 

Such  surgery  includes  primary  late  surgical  treatment  of  a  wound, 
partly  secondary  treatment  and  operations  to  eliminate  congestion, 
abscesses,  phlegmon,  lymphangitises,  acute  osteomyelitis,  secondary 
amputation  and  a  number  of  surgical  procedures,  the  characteristics  of 
which  depend  on  wound  location.  The  last  category  of  surgery,  as  well 
as  surgical  treatment  of  osteomyelitis,  are  reported  in  special  sec¬ 
tions  and  chapters. 

1.  Primary  late  surgical  treatment  is  the  name  of  surgery  in  the 
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presence  of  clinical  signs  of  infection  in  a  previously  untreated 
wound.  The  purpose  of  the  treatment  is  to  prevent  the  spread  of  in¬ 
fection  beyond  the  wound,  and  it  consists  of  dissection  of  the  wound 
channel,  removal  (excision)  of  necrotized  foci  and  provison  of  the 
most  complete  drainage  of  the  discharge. 

In  descriptions  of  recent  primary  surgical  treatment  of  the 
wound,  it  was  pointed  out  that  the  time  since  wounding  is  not  a  con¬ 
traindication  to  operations.  The  condition  of  the  wound  plays  a  part 
here.  Therefore,  the  treatment  of  a  wound  is  not  called  "late”  be¬ 
cause  it  is  carried  out  too  late  in  the  sense  of  time.  Sometimes,  in 
the  development  of  infection,  treatment  becomes  late  because  of  the 
corresponding  clinical  picture  after  6  hours  but,  for  example,  in  ves¬ 
sel  damage,  it  still  is  not  late  after  2 ^  hours  in  the  majority  of 
cases . 

The  technique  of  late  surgical  treatment  differs  fundamentally  in 
no  way  from  conventional  primary  surgical  treatment  of  a  wound.  Prac¬ 
tically  the  only  difference  may  be  the  excision  of  necrotized  tissue 
which  is  not  entirely  within  healthy  tissues,  but  with  consideration 
of  the  demarcations  formed,  if  there  are  the  latter  in  a  given  wound. 
Moreover,  the  type  of  infection  and  the  degree  and  form  of  its  devel¬ 
opment  affect  the  extent  of  surgery.  Thus,  if  a  purulent  focus  formed 
in  a  wound  in  the  form  of  an  abscess  or  a  phlegmon,  its  exposure  is 
not  dictated  by  the  extent  and  nature  of  the  decay  due  to  the  trauma, 
but  by  the  location  and  size  ofdthe  purulent  focus.  Finally,  all  mea¬ 
sures  supplementary  to  the  surgery  lose  their  prophylactic  nature  and 
become  therapeutic. 

2.  Secondary  surgical  treatment  of  a  wound  is  the  name  of  re¬ 
peated  surgical  treatment  carried  out  as  a  result  of  insufficiency  of 
the  primary  treatment.  The  necessity  for  secondary  treatment  is  part¬ 
ly  determined  by  examination  of  the  wound,  independently  of  the  infec¬ 
tious  complication,  for  example,  with  insufficient  exposure  of  the 
wound  cavity,  in  refinement  of  diagnosis  of  the  wound  by  X-ray  exami¬ 
nation,  in  the  development  of  subsequent  necrosis,  etc.  Secondary 
treatment  of  a  wouna  is  partly  caused  by  the  development  of  a  purulent 
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infection  and  its  spread  beyond  the  wound. 


The  tasks  of  secondary  treatment  are  the  same  as  those  of  primary 
treatment.  The  technique  also  does  not  differ  fundamentally,  and  it 
is  dictated  practically  by  the  condition  of  the  wound.  As  in  primary 
treatment,  the  operation  is  accompanied  by  the  application  of  sulfam- 
ides  or  antibiotics,  as  well  as  antiseptics  as  a  supplementary  mea¬ 
sure  . 


3.  A  number  of  complications  of  aerobic  purulent  infections  not 
only  do  not  require  surgery  but,  as  is  known,  they  are  treated  conser¬ 
vatively  by  treatment  of  the  wound  and  complete  drainage.  Lymphan¬ 
gitises,  thrombophlebitis,  lymphadenitis  before  the  formation  of  abs¬ 
cesses  and  erysipelatous  inflammation  (except  the  phlegmonous  form) 
are  classified  as  such  complications. 

All  these  complications  since  the  initial  focus  was  the  wound, 
required  first  and  foremost  careful  examination  and  elimination  of  all 
obstacles  to  complete  drainage  of  the  discharge  into  the  dressing. 

With  all  these  conditions  present,  treatment  was  carried  out  by  immo¬ 
bilization?  the  use  of  antiseptics  and  bacteriostatics  and  partly 
physical  therapy. 

If  the  wound  was  localized  on  the  head,  chest  and  abdomen,  the 
required  rest  was  ensured  by  bedrest  and  delay  of  evacuation  at  the 
stage  when  a  given  complication  was  discovered.  In  the  case  of  wounds 
of  the  extremities,  it  could  be  satisfied  with  splint  and  spar  ban¬ 
dages  only  with  the  skeleton  intact.  With  bone  and  joint  damage, 
strict  immobilization  was-  achieved  by  the  use  of  circular  plaster  ban¬ 
dages.  The  so  called  dead  end  plaster  bandage  played  an  important 
part  in  World  War  II,  and  it  was  used  in  such  a  way  that  it  has  been 
specially  mentioned.  Its  therapeutic  rcle  appeared  most  clearly  in 
aerobic  purulent  Infections.  Experience  in  the  1939-19*10  Finnish  War 
showed  the  great  Importance  of  the  dead  end  plaster  bandage  in  treat¬ 
ment  of  wounds  of  the  extremities  with  bone  and  Joint  damage,  espe* 
dally  with  wounds  of  the  thigh  and  shanks  and  in  the  regions  of  the 
hip  and  knee  joints.  However,  the  dead  end  bandage  had  a  beneficial 
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effect  only  with  irreproachable  treatment  of  the  wound.  Otherwise, 
the  closed  dead  end  plaster  bandage  of  an  inadequately  treated  wound 
frequently  gave  rise  to  anaerobic  infections,  the  initial  signs  of 
which  sometimes  escaped  the  attention  of  the  physicians.  Moreover, 
the  dead  end  plaster  bandage  required  irreproachable  technique,  pri¬ 
marily  because  an  easily  broken  bandage  did  not  achieve  the  purpose 
and  became  harmful  during  transportation.  All  this  forced  the  medical 
service  leadership  to  behave  for  the  first  time  with  great  caution 
towards  the  extensive  use  of  the  dead  end  plaster  bandage,  especially 
in  the  division  and  army  areas.  It  proved  to  be  necessary  to  carry 
out  preliminary  measures  for  the  extensive  introduction  of  plaster 
technique  to  the  division  surgeon  practice.  Centers  were  organized  on 
nearly  all  fronts  where,  with  the  assistance  of  the  most  experienced 
surgeons,  orthopedists  and  traumatologists,  training  of  a  large  number 
of  physicians,  as  well  as  middle  level  medical  personnel,  mainly 
nurses,  in  the  application  of  the  gypsum  bandage  was  conducted.  The 
technique  of  application  of  the  gypsum  bandage  was  worked  out  in  de¬ 
tail.  The  rules  of  application  of  typical  plaster  bandages  with  ex¬ 
planatory  drawings  were  ..  ng  in  the  plaster  rooms  of  many  hospitals. 
Beginning  in  the  summer  of  19^2,  dead  end  plaster  bandages  could  be 
recommended  insistently  without  fear.  It  should  be  recognized  that 
the  technique  of  application  of  plaster  bandages  did  not  reach  the 
heights  reached  in  World  War  II  in  any  of  the  preceding  wars.  Plaster 
bandages  applied  under  field  combat  conditions  frequently  were  supe¬ 
rior  to  the  bandages  of  the  best  orthopedic  clinics  In  their  strength 
and  outward  appearance.  The  bandages  applied  for  a  long  time  pro¬ 
duced  the  required  rest  for  the  wound,  ensured  blood  supply  and  ab¬ 
sorbed  the  discharge.  The  therapeutic  importance  of  the  plaster  ban¬ 
dage  consisted  of  these  properties. 

The  increase  in  frequency  of  application  of  plaster  bandages  can 
be  shown,  with  the  example  of  one  of  the  most  mobile  fronts  in  the 
most  important  combat  operations  during  World  War  II  (Table  15). 

It  is  evident  from  the  table  that,  up  to  the  beginning  of  19^^, 
the  number  of  immobilizations  in  MSB  [medical  battalions]  increased, 
but  the  number  of  plaster  bandages  was  negligible.  As  should  have 
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been  expected,  the  majority  of  wounded  with  plaster  bandages  were  con¬ 
centrated  in  the  front  area. 


Table  15-  Increase  in  frequency  of  applica¬ 
tion  of  plaster  bandage  in  major  combat  opera¬ 
tions  during  World  War  II. 
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,  bilizaticn;  (c)  Plaster  bandage;  (d)  MSB  [med¬ 

ical  battalion];  (e)  PEP  [clearing  station]; 

(f)  GBF  [field  hospital];  (g)  Stalingrad  opera¬ 
tion;  (h)  Orel-Kursk  operation;  (i)  Belorussian 
operation;  (j )  Wisla-Oder  operation;  (k)  Berlin 
operation. 


Secondary  Wound  Treatment 

The  spread  of  both  secondary  and  late  primary  treatment  of  wounds 
during  World  War  II  was  due  to  two  fundamental  situations:  1.  the 
conduct  of  surgical  treatment  of  wounds  regardless  of  time  since 
wounding;  2.  the  spread  of  understanding  of  the  so  called  wound  barri¬ 
er.  Concerning  the  first  situation,  it  requires  no  additional  remarks 
beyond  everything  stated.  The  second  situation  requires  a  brief  sup¬ 
plement  . 

! 

Before  World  War  II,  it  was  considered  that  mechanical  damage  to 
granulation  causes  ar:.  unavoidable  spread  of  infection  through  the 
lymphatic  and  blood  circulation.  The  experience  acquired  in  combat 
showed  that  the  "wound  barrier"  concept  cannot  be  reduced  to  a  barrier 
of  granulation  alone.  On  condition  of  proper  drainage  of  a  wound,  the 
spread  of  infection  after  destruction  of  granulation,  which  is  accom- 
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par.ied  by  repeated  surgery  for  infectious  complications,  is  success¬ 
fully  avoided  in  the  majority  of  cases.  Thus,  it  proved  to  be  possi¬ 
ble  to  operate  at  any  time  after  wounding  by  using  surgical  access 
through  the  granulation  cover. 

V.7.  Voyno-Yasenetskiy  considers  that  "the  answer  to  the  question 
of  the  permissibility  of  bold  destruction  of  the  granulation  wall  in 
infected  and  purulent  wounds  must  be  considered  a  major  achievement  of 
combat  surgery  in  this  war."  This  should  be  agreed  with. 

During  World  War  II,  many  surgeons  began  to  take  extensive  ad¬ 
vantage  of  secondary  wound  treatment.  Data  on  the  frequency  of  appli¬ 
cation  of  secondary  wound  treatment  during  the  war  years  is  evidence 
of  this. 


Thus,  the  secondary  treatment  of  wounds,  from  the  data  of  funda¬ 
mental  characteristics  charts,  was  expressed  as  the  ratio  to  all 
wounded  (19^1  was  assumed  as  100)  by  the  following  figures: 


19*12 . 166 

1943 . 2Uo 

19*44  .  600 

1945 . 620 


These  figures,  as  well  as  study  of  the  practical  use  of  second¬ 
ary  treatment  (see  Sections  2-15),  shows  that  it  is  a  firm  part  of 
surgical  practice. 

As  follows  from  the  definition  of  this  concept,  indications  for 
secondary  wound  treatment  occur  when  it  is  determined  that  the  primary 
treatment  was  inadequate.  The  latter  is  possible  in  the  following 
cases:  1.  if  there  are  direct  indications  of  inferior  primary  treat¬ 

ment  upon  examination  of  the  wound,  for  example,  if  unremoved  dead 
tissue,  foreign  bodies  or  hematomas  due  to  unarrested  hemorrhage  are 
seen  in  exploring  the  wound  with  or  without  retractors;  2.  if  indirect 
local  and  general  signs  of  reactive  inflammation  (increasing  edema  and 
painfulness  of  the  wound  area,  increasing  pain,  deterioration  of  gen- 
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era!  condition,  fever,  etc.)  point  to  inadequacy  of  the  primary  treat¬ 
ment.  Such  a  condition  frequently  is  designated  as  a  purulent  compli¬ 
cation  of  the  wound.  All  these  indications  are  due  to  the  presence  of 
elements  in  the  wound  which  prevent  its  healing;  extremely  frequently, 
this  is  the  so  called  consequent  necrosis. 

In  evaluation  of  operations  conducted,  it  is  difficult  to  distin¬ 
guish  secondary  wound  treatment  from  operations  for  purulent  complica¬ 
tion  of  the  wound  process. 

The  formation  of  abscesses  and  congestions  is  observed  in  a 
smaller  and  not  a  larger  number  of  cases.  Therefore,  a  sharp  delimi¬ 
tation  between  secondary  wound  treatment  and  operations  conducted  for 
a  purulent  complication  is  possible  in  only  a  comparatively  small  num¬ 
ber  of  cases.  That  is  why,  in  conducting  an  operation  1-2  weeks  after 
a  gunshot  wound  of  a  knee  joint  complicated  by  infection  and  by  re¬ 
moval  of  the  necrotic  fragments  of  damaged  bone  covered  with  pus,  the 
surgeon  can  call  such  an  operation  and  operations  for  purulent  gonitis 
which  developed  as  a  result  of  a  penetrating  wound  of  the  knee  joint 
secondary  wound  treatment . 

With  a  broad  understanding  of  the  question,  all  operations  for 
wound  complications  after  primary  treatment  can  provisionally  be 
called  secondary  treatment,  since  they  all  have  the  purpose  of  the  most 
rapid  healing  of  the  wound  and  elimination  of  the  complication.  The 
nature  of  these  operations  is  similar  if  not  common,  since  they  are 
directed  toward  the  removal  of  elements  from  the  wound  which  prevent 
normal  healing  in  all  cases.  Prom  this  point  of  view,  operations  for 
acute  and  partly  chronic  osteomyelitis,  for  anaerobic  infection  and 
even  purulent  congestion  can  be  combined  and  provisionally  called 
secondary  wound  treatment.  Yet  the  practice  has  separated  from  sec- 
dary  treatment,  first,  operations  for  abscesses  in  the  vicinity  of 
the  wound,  second,  operations  for  anaerobic  infections  and  third,  op¬ 
erations  conducted  a  long  time  after  wounding.  Secondary  wound  treat¬ 
ment  has  to  be  defined  as  an  operation  conducted  for  inadequacy  of 
primary  treatment  at  early  times  after  wounding. 


Secondary  wound  treatment  was  applied  subsequent  to  primary 
treatment  (author.' s  data  of  study  of  Military  Medical  Museum  materi¬ 
als  )  : 

Percent 


Same  day .  9.0 

Second  day . 13.0 

Third  day . 15.9 

Fourth  day  . . 12.4 

Fifth  day .  7.9 

Sixth  day .  9.6 

Later  than  sixth  day . 32.2 


Thus,  6 7.8%  of  all  operations,  i.e.,  the  majority,  were  carried 
out  in  the  first  six  days.  As  to  the  stages  where  secondary  wound 
treatment  was  carried  out,  the  frequency  of  its  employment  was  as  fol¬ 
lows  (in  percent  of  all  cases): 


Percent 


Medical  battalion  .  4.2 

Mobile  field  hospital  .  52.8 

Army  field  hospital . 21.5 

General  field  hospital  .  20.3 

Other  institutions .  1.2 


In  13-6*  of  all  cases,  secondary  treatment  was  employed  in  the 
same  institution  as  the  primary  treatment.  Thus,  half  the  operations 
were  performed  in  combat  region  medical  institutions  and  half  in  army 
and  front  institutions  in  the  rear. 

The  fact  that  9-058  of  the  secondary  treatments  (fundamental  char¬ 
acteristics  chart  data)  were  carried  out  on  the  same  day  as  the  prima¬ 
ry  treatment  and  13.655  in  the  same  institution  indicates  the  low  rela¬ 
tive  significance  of  secondary  treatment  when  there  were  direct  indi¬ 
cations  for  it  in  general,  i.e.,  upon  discovery  of  elements  in  the 
wound  known  to  prevent  its  healing.  In  general,  these  indiations  de¬ 
pend  mainly  on  the  nature  of  the  wound  and  the  time  since  wounding. 

Under  all  conditions,  the  diagnosis  is  made  with  greater  accuracy 
when  only  soft  tissues  are  wounded  and  with  less  accuracy  In  the 
wounding  of  bones  and  damage  to  Joints.  Diagnostic  capabilities  in- 
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crease  with  increase  in  time  since  wounding. 


The  diagnosis  of  tissue  necrosis  on  the  first  day  after  wounding, 
as  is  known,  involves  considerable  difficulties.  Mainly  clinical  in¬ 
dications  have  to  be  employed  for  this  purpose. 

The  smaller  the  amount  of  tissue  destroyed,  the  later  and  more 
completely  can  primary  treatment  be  carried  out  and,  consequently,  the 
less  the  need  for  secondary  treatment.  Great  difficulties  arise  in 
the  diagnosis  of  necrosis,  i.e.,  tissues  subject  to  removal,  in  cases 
when  damage  to  bones,  vessels,  etc.,  occurs.  X-ray  study,  which  can 
assist  in  this  case,  is  unavailable  in  the  medical  institutions  where 
primary  wound  treatment  is  carried  out  (DMP  [division  aid  station], 
first  line  KhPPG  [mobile  surgical  hospital]).  Finally,  a  number  of 
wounds  (brain,  eye,  ear,  throat,  jaw)  require  the  presence  of  appro¬ 
priate  specialists  and  special  equipment  for  full  value  treatment. 

Due  to  the  abovementioned,  groups  of  wounds  subject  to  secondary 
treatment  consist  mainly,  not  of  soft  tissue  wounds,  but  more  compli¬ 
cated  groups  of  wounds. 

Thus,  from  the  data  of  the  author is  study  of  Military  Medical 
Museum  materials,  among  wounds  subjected  to  secondary  surgical  treat¬ 
ment,  bone  damage  was  observed  in  58.6%  of  the  cases,  and  they  were 
absent  in  42.4%  of  the  cases.  This  relationship  .  ts  the  nature 

of  the  anesthesia,  since  the  number  of  operations  com.  .:ted  under 
anesthesia  (41.6%)  is  relatively  large.  In  1/3  (30.6%)  of  all  cases, 
secondary  treatment  was  carried  out  for  gunshot  fractures,  damaged 
Joints,  etc.,  which  also  confirms  the  abovementioned. 

The  proposal  was  made  (P.G.  Kornev)  that,  for  certain  groups  of 
wounds,  secondary  surgical  wound  treatment  frequently  is  unavoidable 
because  of  objective  conditions.  In  other  words,  complicated  wounds 
with  bone  fractures  and  joint  damage  cannot  always  have  full  value 
primary  surgery  treatment.  If  this  hypothesis  is  valid,  another  ques¬ 
tion  is  natural:  would  it  not  be  more  logical  to  abandon  primary 
treatment  and  evacuate  such  wounded  to  a  stage  where  delayed  but  radi- 


cal  operations  are  possible?  This  question  is  dealt  with  in  detail  in 
the  corresponding  sections  (in  particular,  in  Sections  11  and  12). 
However,  it  is  evident  that  the  answer  to  this  question  is  fundamen¬ 
tally  impossible  in  such  a  categorical  form,  since  unquestionably 
there  are  frequent  cases  when  even  the  not  completely  radical  wound 
dissection  and  drainage  operation  will  permit  the  rapid  development  of 
threatening  complications  to  be  avoided  and,  thereby,  make  delayed 
radical  operation  possible. 


Analysis  of  indications  for  secondary  wound  treatment  produces 
the  following  data  (data  of  author’s  study  of  Military  Medical  Museum 
materials ) : 

Percent 


Presence  of  necrotic  tissues  in  wound  .  31.8 

Indications  of  purulent  inflammation  .  26.7 

Same  indications,  but  determined  by  de¬ 
tailed  analysis  of  complicated  wound  .  .  .  .  30.6 

Secondary  hemorrhage  .  8.0 

Other  causes . 0.6 

Cause  unknown . 2.3 


Thus,  in  approximately  1/3  of  the  cases,  secondary  treatment  was 
carried  out  because  of  the  presence  of  consequent  necrosis,  approxi¬ 
mately  1/3  because  of  infection  and  approximately  1/3  when  direct  and 
indirect  indications  of  necrosis  and  infection  were  due  to  the  com¬ 
plexity  of  the  wound. 


The  technique  of  secondary  wound  treatment  does  not  differ  fun- 
damentlly  from  that  of  primary  treatment.  Individual  details  of  sec¬ 
ondary  treatment,  Just  like  indications  and  contraindications  for  it, 
have  some  characteristics  which  are  discussed  in  the  appropriate 
place  (pp.  154,  160). 


World  War  II  experience  proved  the  adivsability  of  repeated  sur¬ 
gery  on  gunshot  wounds.  The  favorable  effect  of  this  surgery,  because 
of  which  the  number  of  amputations  and  deaths  from  progressive  infec¬ 
tions  decreased  sharply,  is  evident  from  analysis  of  materials  on 
wounds  by  localization. 
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Secondary  Sutures 
General 

As  follows  from  the  section  on  primary  sutures  of  a  gunshot 
wound,  its  abandonment  was  forced.  Soviet  surgeons  everywhere  re¬ 
frained  from  the  application  of  a  primary  suture  in  World  War  II,  not 
because  the  purpose  of  the  suture  proved  to  be  unjustified,  but  be¬ 
cause  a  primary  suture,  as  massive  experience  showed,  cannot  be  ap¬ 
plied  to  a  gunshot  wound  subject  to  surgical  treatment  without  serious 
danger  to  the  life  and  health  of  the  wounded.  The  idea  of  surgical 
wound  treatment  in  order  to  simultaneously  create  the  conditions  for 
the  briefest,  i.e.,  primary,  healing  of  a  wound  proved  to  be  still  im¬ 
practicable  . 

Cne  of  the  basic  problems  of  the  Soviet  Army  Medical  Service  was, 
as  is  known,  to  return  the  greatest  possible  number  of  wounded  and  Ill 
to  the  army  in  the  shortest  time.  Experience  showed  that  both  these 
problems  are  not  solved  at  the  same  time.  A  combat  area  surgeon  per¬ 
forming  primary  surgical  treatment  attempts  first  and  foremost  to  pre¬ 
vent  infection  and  produce  favorable  conditions  for  healing  of  the 
wound,  where  the  time  of  treatment  initially  is  of  secondary  impor¬ 
tance.  However,  as  soon  as  the  first  goal  is  achieved  and  the  life  of 
the  wounded  is  safe,  a  second  problem  arises,  the  maximum  reduction  of 
treatment  time. 

It  follows  from  this  that  joining  the  edges  of  a  wound  subject  to 
surgical  treatment,  i.e.,  all  types  of  so  called  secondary  sutures,  is 
not  Independent  surgical  Intervention,  but  is  the  final  act  of  primary 
surgical  treatment,  delayed  to  some  time  when  Joining  the  edges  of  the 
wound  does  not  threaten  complications. 

In  other  words,  complete  surgical  treatment  of  a  wound  Is  accom¬ 
plished  in  not  one,  but  two  stages. 

The  abovementioned  is  a  fundamental  feature  of  the  understanding 
of  the  nature  of  the  secondary  suture,  which  is  characteristic  of 
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Soviet  field  combat  surgery. 


To  counterbalance  this  point  of  view,  surgeons  of  foreign  armies, 
French  in  particular,  understanding  the  positive  value  of  the  second¬ 
ary  suture,  considered  primary  surgical  wound  treatment  and  the  sec¬ 
ondary  suture  as  independent  operations  from  each  other  (Clavelin, 
Chevassu,  Duval  et  al). 

Soviet  surgeons,  who  do  not  separate  the  secondary  suture  from 
primary  surgical  wound  treatment  and  consider  it  an  element  of  this 
operation,  introduced  this  method  with  greater  success  than  was  done  in 
foreign  armies. 


Secondary  sutures  of  all  types  were  applied  almost  exclusively  in 
soft  tissue  wounds.  Therefore,  the  number  of  cases  of  application  of 
a  secondary  suture  and  its  effectiveness  are  determined  by  the  spe¬ 
cific  weight  of  soft  tissue  wounds  in  the  total  number  of  wounds. 
Available  data  on  the  frequency  of  soft  tissue  wounds  are: 


1st  Baltic  front  ( 19 M 4 ) 

2nd  Ukrainian  front  (1944) 

Northwestern  front  (1944) 

Deep  rear  hospitals  (Kirov  and 
region,  1944) 

All  deep  rear  hospitals  at  end  of 
war  (from  data  of  S.I.  Milovidov) 
Fundamental  characteristics  chart  data 


Percent  soft  tis¬ 
sue  wounds  (of  total 
number  of  wounds) 

6C .  0 
60.0 
48.8 

18.5 

40.0  , 

from  42.4  to  54. 2l 


■^Variations  of  percentage  in  different 
given. 


years  of  the  war  are 


According  to  the  data  one  army,  in  1943,  67.2 %  of  the  wounded  re¬ 
turned  to  duty  upon  recovery  had  soft  tissue  wounds. 


According  to  the  calculations  of  I. A.  Krivorotov,  the  applica¬ 
tion  of  secondary  sutures  to  40.0?  of  all  soft  tissue  wounds  (i.e., 
25.0?  of  all  wounds)  was  shown.  Approximately  these  same  figures  were 
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obtained  by  N.N.  3urdenko  and  N.N.  Yelanskiy. 

Thus,  within  the  army  and  front  rears,  a  secondary  suture  can  be 
applied  to  approximately  1/4-1/5  of  all  wounds.  As  to  wounded  in  the 
deep  rear,  the  number  of  cases  of  application  of  a  secondary  suture 
there  should  also  be  extremely  significant,  if  it  is  considered  that 
indications  for  application  of  a  secondary  suture  late  after  wounding 
become  more  extensive. 

The  data  presented  indicate  the  great  importance  of  the  secondary 
suture.  It  becomes  still  more  evident,  if  it  is  considered  that 
treatment  time  is  shortened  extremely  significantly  by  the  application 
of  a  secondary  suture.  Thus,  the  large  scale  use  of  the  secondary  su¬ 
ture  and  its  high  effectiveness  make  the  problem  of  secondary  sutures 
one  of  the  major  problems  in  modern  war. 

As  was  pointed  out  above,  the  primary  value  of  secondary  sutures 
is  reduction  of  treatment  time.  However,  this  method  also  has  a  ther¬ 
apeutic  value. 

The  studies  of  P.K.  Povarnina  showed  that,  as  a  rule,  there  are 
leukocyte  infiltrates  in  scars  excised  in  connection  with  a  late  sec¬ 
ondary  suture.  N.N.  Petrov  considers  the  keloid  scar  which  frequent¬ 
ly  develops  in  conservative  treatment  of  gunshot  wounds  a  real  tumor, 
a  fibroma.  Microbes  and  foreign  bodies  can  be  encapsulated  in  scars. 

The  data  of  S.S.  Vayla  are  undeniable  and  convincing.  They  indi¬ 
cate  the  following:  1.  slow  healing  of  sluggishly  granulating  wounds 
is  observed  in  the  distortion  of  the  evolution  of  granulated  tissue; 

2.  instead  of  the  normal  replacement  of  necrotized  and  destroyed  tis¬ 
sue  by  granulations  (initially  by  abundant  cells  and  vessels  and  then 
gradually  transformed  into  an  epithelium  covered  scar)  in  long  unheal¬ 
ed  wounds,  primary  sclerosis  of  connective  tissue  can  be  observed;  3. 
connective  tissue  fibers  adhere,  their  substance  swells,  sometimes 
undergoes  necrosis  and  is  immediately  converted  to  fibrous  dense  tis¬ 
sue  which  is  extremely  poor  in  cells  and  vessels;  this  delays  further 
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healing  of  the  wound,  its  epithelializaticn  in  particular;  4.  both 
anatomical  changes  (arteriolosclerosis ,  arteriosclerosis,  endarteri¬ 
tis)  and  circulatory  disorders  (persistent  stasis)  are  observed  in  the 
vessels,  which  disrupts  vascularization  of  the  tissues  and  hinders  re¬ 
generation;  5.  primary  sclerosis  of  the  connective  tissue  combined 
with  changes  in  the  small  vessels  and  peripheral  nerves  hinders  regen¬ 
eration  and  causes  prolonged  failure  of  the  wound  surface  to  heal. 

Thus,  the  pathoanatomical  data  of  S.S.  Vayla  indicate  that  dis¬ 
continuing  secondary  closure  of  a  treated  wound  both  increases  the 
treatment  time  of  the  wounded  and,  thereby,  contributes  to  the  devel® 
opment  of  complications  in  the  wound  process.  Statistical  data  also 
indicate  this.  According  to  the  materials  of  M.D.  Artemov,  there 
were  three  times  more  unfortunate  outcomes  in  a  group  of  wounded 
treated  conservatively  for  ulcerated  and  ulceration  prone  scars  than 
in  a  similar  group  of  wounded  treated  by  the  secondary  suture  method. 
There  were  soft  tissue  wounds  in  both  groups. 

Thus,  the  therapeutic  importance  of  the  secondary  suture  is  un¬ 
doubted. 

Beginning  in  19^2,  the  secondary  suture  problem  was  net  lost 
sight  of  by  the  leadership  of  the  Soviet  Army  medical  service  during 
the  entire  war  and  for  sometime  after  it. 

Terminology 

The  following  terms  are  found  in  the  literature:  primary  late  or 
primary-secondary  sutur*4  (M.M.  Dieterichs).  A  suture  applied  1-5  days 
after  surgical  treatment  is  intended  by  this. 

The  French  call  such  a  suture  postponed  or  deferred.  N.N.  Petrov 
calls  a  suture  applied  in  the  concluding  stage  of  surgical  treatment 
but  joined  after  several  days  primary  deferred. 

Lerish  designates  a  suture  applied  to  a  recently  treated  wound 
after  two  smears  taken  at  1-2  day  intervals  with  no  more  than  1  or  2 
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microbes  detected  in  the  field  of  view  a  late  suture.  In  the  German 


literature,  such  a  suture  is  called  early  secondary.  It  is  known  that 
something  different  is  intended  by  this  name  in  the  Soviet  literature 
(see  below).  The  terms  late  (N.Ye.  Sluoskiy)  and  postponed  (Ya.B. 
Basina)  sutures  car.  be  found  in  the  Soviet  literature,  by  which  dif¬ 
ferent  concepts  also  are  intended.  Tertiary  sutures  are  mentioned 
sometimes  (A.V.  Geyman) . 

Some  authors  avoid  the  terms  "suture"  or  "sutures"  for  surgically 
drawing  wound  edges  together,  and  they  call  it  either  drawing  wound 
edges  together  or  situation  suture  (N.O.  Petrov)  or  even  situation 
dressing  (B.D.  Dobychin). 

The  terminological  differences  sometimes  depend  on  the  nature  of 
the  action  of  the  surgeon.  Thus,  F.R.  Bogdonav  does  not  consider-.a 
secondary  suture  an  operation.  P.A.  Kupriyanov  proposes  to  distin¬ 
guish  "actual"  sutures,  i.e.,  applied  by  means  of  needle  and  sutures, 
from  connecting  the  wound  edges  with  plaster,  adhesive  bandages,  etc. 
V. V,  Gorinevskaya  classifies  a  secondary  suture  as  secondary  wound 
treatment . 


N.N.  Burdenko  proposed  the  following  terminology:  1.  primary 
suture;  2.  primary  delayed  suture;  3-  primary  suture  with  late  primary 
treatment  and  late  primary  suture;  4.  secondary  suture,  a.  ear ly ,  b. 
late  (classical). 

It  is  easy  to  recognize  that  the  chronological  principle  on  which 
secondary  suture  terminology  is  based  became  the  cause  of  confusion  in 
understanding  and  actions.  Of  course,  the  proposal  of  P.A.  Kupriyanov 
to  take  into  account  the  presence  or  absence  of  granulation  in  the 
wound  met  with  general  approval.  By  this  criterion  of  wound  condi¬ 
tion,  the  development  of  granulation  and  not  the  time  in  days  or  weeks 
is  considered. 

The  other  P.A.  Kupriyanov  proposal,  to  distinguish  "actual"  su¬ 
tures  from  the  connection  of  wound  edges  with  plaster,  adhesive  ban¬ 
dages,  etc.,  was  not  applied.  The  basis  of  this  classification  is  an- 


291 


other  secondary  indication.  The  concept  of  the  secondary  suture  is 
to  make  a  wound  with  a  microcavity  from  a  wound  with  a  large  cavity  by 
drawing  its  edges  together.  In  other  words,  it  is  the  substitution  of 
secondary  healing  by  primary  healing,  which  reduces  the  healing  time. 
The  main  purpose  of  secondary  sutures  is  achieved  by  this.  During 
World  War  II,  drawing  wound  edges  together  by  means  of  adhesive  and 
similar  bandages  was  widespread.  Following  the  proposal  of  P.A. 
Kupriyanov  would  have  complicated  the  terminology  still  more,  by  put¬ 
ting  it  Into  practice  by  the  principle  of  the  presence  or  absence  of 
granulation  and  by  the  principle  of  suture  technique.  It  is  .evident 
that  this  latter  principle  is  of  incomparably  less  importance  than  the 
former,  because  of  which  it  cannot  be  used.  For  just  this  reason,  N. 
IJ.  Yelanskiy  uses  the  term  "secondary  active  intervention  in  primary 
treated  wounds,"  in  which  he  classifies  the  entire  total  or  measures 
which  contribute  to  the  reduction  and  healing  of  gunshot  wounds  of 
soft  tissues,  i.e.,  adhesive  or  plaster  bandages,  all  types  of  su¬ 
tures  and  plastic  surgery.  There  is  no  doubt  that  this  expanded  con¬ 
cept  is  fundamentally  true,  and  only  practical  considerations  force 
the  exclusion  of  plastic  or  reconstructive  surgery  from  the  "secondary 
suture"  group,  as  of  complicated  technique  and  essentially  concerning 
restorative  surgery. 

After  adopting  the  principles  described  above  as  the  basis  of 
characterization  of  surgical  actions  undertaken  to  reduce  the  size  of 
gunshot  wounds  after  primary  surgical  treatment,  the  7th  plenum  of  the 
Scientific  Medical  Council  of  the  head  of  the  GVMU  [main  military  med¬ 
ical  administration]  adopted  the  following  terminology,  which  then  was 
included  In  Instructions  on  Combat  Field  Surgery. 

A  suture  applied  during  the  first  (5-6) days  after  wounding  to  a 
previously  treated  wound  before  the  appearance  of  granulation  is 
called  a  primary  delayed  suture. 

An  early  secondary  suture  is  a  suture  applied  to  a  granulating 
wound  with  mobile,  unsecured  edges  without  scars. 

A  3uture  appll'  <  to_a  anulatlng  wound  with  scar  tissue  develop- 
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ment  after  excision  of  the  skin  edges  and  bottom  of  the  wound  is 
called  a  late  secondary  suture. 

The  terms  presented  are  used  in  subsequent  reporting  according  to 
the  definitions  given  above. 

The  aggregate  of  all  sutures  applied  to  a  wound  previously  sub¬ 
jected  to  primary  surgical  treatment  is  intended  by  the  collective 
term  "secondary  sutures." 

Comparative  Evaluation  of  Secondary  Suture  Method  in  Soviet  and  For¬ 
eign  Armies 

In  the  secondary  suture  literature,  the  opinion  is  repeatedly  ex¬ 
pressed  that  the  mass  use  of  this  method  is  indebted  to  the  work  of 
Carrel.  Now  however,  when  several  years  have  passed  after  the  end  of 
World  War  II  and  historical  parallels  with  other  wars  have  become  pos¬ 
sible,  legitimate  doubts  of  the  validity  of  this  hypothesis  are  ap-> 
pearing.  Did  the  work  of  Carrel  actually  bring  on  the  mass  use  of  the 
secondary  suture?  Can  the  use  of  the  secondary  suture  by  French  sur¬ 
geons,  true  successors  of  Carrel,  at  the  end  of  World  War  I  be  consid¬ 
ered  mass  use  of  the  method?  Can  the  mass  use  of  this  method  in  the 
Soviet  Army  actually  be  considered  "indebted  to"  the  work  of  Carrel? 

Familiarity  with  the  World  War  II  materials  forces  the  question 
to  be  raised  differently:  was  not  the  work  of  the  Soviet  surgeons  de¬ 
veloped  regardless  of  the  Instructions  of  Carrel? 

Just  now,  when  the  tremendous  importance  of  secondary  sutures  has 
become  obvious,  the  opinions  on  this  question  in  the  literature  must 
be  subjected  to  reexamination,  from  both  the  clinical  and  the  military 
medical  points  of  view. 

There  is  no  doubt  that  the  work  of  Carrel  was  basic  for  French 
and  Russian  authors  who  wrote  on  the  secondary  suture  during  World  War 
I  (only  French  and  Russian  authors  are  discussed  here,  since  the  Ger¬ 
man,  English  and  American  surgeons  of  that  time  bypassed  the  question 
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of  the  use  of  secondary  sutures  in  nearly  total  silence).  First,  the 
basic  inportar.ee  of  the  work  of  Carrel  is  not  so  much  the  idea  of 
joining  wound  edges  with  a  secondary  suture  as  the  method  he  proposed 
for  creating  the  conditions  for  this,  by  means  of  the  Carrel-Dakin 
chemical  antiseptic  fluid.  It  is  no  wonder  that  the  latter  was  mainly 
intended  by  the  Carrel  method  in  Russia.  Second,  as  N.N.  Yelanskiy 
notes,  30  years  before  World  War  I,  Delorm  wrote  on  secondary  Joining 
of  the  edges  of  a  granulating  wound  in  a  manual  on  combat  field  sur¬ 
gery.  Kocher  mentioned  secondary  sutures  in  a  textbook  on  operative 
surgery.  However,  not  the  formal  priority,  but  the  priority  in  the 
field  of  mass  use  of  the  secondary  suture  in  war  should  be  recognized 
as  the  most  significant. 

According  to  the  data  of  V.N.  Sheynis,  obtained  by  study  of  ma¬ 
terials  of  the  French  Army  in  the  1914-1918  war,  French  surgeons  pub¬ 
lished  only  a  small  number  of  observations.  Thus,  Tuffier  and 
Sachenier  used  the  secondary  suture  121  times  and  Leriche,  142  times. 

In  hospitals  No.  5  and  25  and  the  hospital  in  Abbeville,  the  sec¬ 
ondary  suture  was  used  in  127  cases.  In  the  hospital  center  in  Com- 
piegne,  when  it  came  under  Molmegean,  the  secondary  suture  was  applied 
231  times. 

Tuffier  points  out  that  the  method  "became  the  most  used"  in 
1918.  There  are  no  summary  data  on  the  entire  French  Army  in  the  re¬ 
port  of  Mign on. 

It  is  significant  that  nearly  all  French  surgeons  took  advantage 
of  the  so  called  Carrel  method,  i.e.,  they  applied  the  secondary  su¬ 
ture  after  treating  the  wound  with  Dakin's  fluid  for  4-2C  days  and 
without  fall  after  bacteriological  monitoring.  According  to  the  evi¬ 
dence  of  Clavelin,  microbe  counting  was  carried  out  every  2-3  days, 
and  the  occurrence  of  streptococci  was  an  unconditional  contraindica¬ 
tion  for  the  suture.  In  addition  to  bacteriological  monitoring, 
cytological  monitoring  according  to  Policar  and  the  Delbet  pyoculture 
method  also  were  used.  It  can  be  assumed  that,  under  these  condi¬ 
tions,  mainly  the  late  secondary  suture  was  used.  Confirmation  of 
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this  assumption  is  that  there  were  persons  with  bone  fractures  among 
the  patients  of  Carrel  on  whom  the  early  secondary  suture  was  not  us¬ 
able-  It  is  known  from  experience  in  World  War  II  that  the  early  sec¬ 
ondary  suture  is  the  most  massive  and  effective. 

Thus,  the  secondary  suture  method  was  used  comparatively  little 
in  the  French  Army.  The  categorical  requirement  of  Carrel  for  bacte¬ 
riological  monitoring  partly  hindered  its  spread. 

The  greatest  number  of  cases  of  use  of  the  secondary  suture  was 
in  ISIS,  i.e.,  toward  the  end  of  the  war  when,  according  to  the  evi¬ 
dence  of  N.  Bren,  "close  contact  of  the  clinic  and  laboratory"  was 
achieved  in  the  French  Army. 

At  the  end  of  World  War  I,  the  method  was  forgotten,  as  was  in¬ 
dicated  by  the  appearance  of  Lenormant  and  Chevassu  at  a  meeting  of 
the  French  National  Surgical  Society  in  Paris  in  1933. 

This  was  the  situation  during  World  War  I  in  the  French  Army.  As 
is  known,  the  French  Army  scarcely  participated  In  World  War  II  and, 
therefore,  there  are  no  significant  data  on  the  use  of  the  secondary 
sutures  in  this  period. 

Little  information  on  this  question  can  be  gotten  on  the  US  Army 
in  World  War  I.  According  to  summary  data  of  I.M.  Talman,  "the  ques¬ 
tion  of  the  use  of  the  secondary  suture  was  decided  as  a  function  of 
the  quantitative  and  qualitative  evaluation  of  the  bacterial  flora 
from  smears  and  bacterial  inoculations"  in  the  American  army,  and  ap¬ 
plication  of  the  suture  was  done  strictly  according  to  the  Carrel- 
Dakin  method  (Poole).  This  evidently  explains  the  limited  use  of  the 
method  compared  with  the  armies  of  the  European  countries.  The  small 
number  of  wounded  in  the  US  Army  in  World  War  II  also  could  not  fail 
to  be  reflected  in  the  use  of  the  secondary  suture  method. 

In  the  German  Army,  both  in  World  War  I  and  In  the  war  with  Po¬ 
land  in  1939»  mass  use  of  the  secondary  suture  did  not  occur.  This 
evidently  is  why  the  retrospective  surveys  of  Franz^and  Payr  for  19^0 
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are  sc  laconic  (N.N.  3urdenko). 


The  first  Russian  studies  concern  the  1914-1918  world  war,  when 
a  number  of  Russian  surgeons  applied  secondary  sutures.  The  work  of 
these  surgeons  was  not  published.  N.N.  Burdenko,  with  the  cooperation 
of  a  bacteriologist,  used  secondary  sutures  in  305  cases  in  the  second 
half  of  World  War  I.  In  Petrcgrad,  N.N.  Burdenko  continued  study  of 
the  secondary  suture  method  in  32  wound  cases. 

A.E.  Rauer  took  advantage  of  this  method  in  the  Civil  War  (Kras¬ 
noyarsk  military  hospital). 

At  the  XVI  Congress  of  Russian  Surgeons  in  1924,  papers  were  read 
on  contracting  wounds  with  adhesive  plaster  and  the  conclusion  of  A.M. 
labluaovskiy . 

Further,  works  of  1930  and  1934  are  known.  In  1937,  Z.A.  Landers 
published  a  dissertation  on  secondary  sutures.  In  1939,  during  the 
armed  conflicts  at  Khalkhin-Gole,  B.A.  Entin  and  L.M.  Ballon  during 
the  war  with  the  Finns  (1940)  used  secondary  sutures  extensively  In 
maxillofacial  surgery.  A.N.  Bakulev,  V.I.  Sazontov,  Ye.M.  Schwarzberg 
and  others  applied  secondary  sutures  in  1941. 

In  1942,  at  a  meeting  of  the  Moscow  Surgical  Society,  A.N.  Ba¬ 
kulev  reported  that  in  the  Moscow  hospitals  he  ran,  purulent  wounds 
were  sutured  after  appropriate  treatment  in  1941,  and  smooth  healing 
occurred  in  the  majority  of  cases. 

V.V.  Lebedenko  followed  the  same  procedure  in  skull  wounds. 

The  secondary  suture  method  was  unusually  widespread  in  World  War 
II.  N.N.  Burdenko  had  available  material  on  9520  cases,  B.D.  Dobychin 
on  13,350  cases,  I. A.  Krivorotov  in  12,163  cases  and  N.N.  Yelanskiy  in 
22,000  cases. 

According  to  data  of  the  fundamental  characteristics  chart,  the 
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secondary  suture  was  documented  in  at  least  8.0"  of  all  soft  tissue 
wounds.  This  figure  undoubtedly  reflects  only  a  small  part  of  the  su¬ 
tures  applied,  since  many  of  them,  were  not  recorded  in  the  case  rec¬ 
ords  . 


Thus,  the  question  raised  at  the  beginning  of  the  chapter  on  the 
priority  of  mass  use  of  the  secondary  suture  is  completely  clear. 

This  priority  belongs  completely  and  undividedly  to  the  Soviet  Army 
Medical  Service. 

It  also  is  obvious  that  the  work  of  Carrel  did  not  bring  on  mass 
use  of  the  secondary  suture  method  in  a  single  country,  including 
Prance,  of  which  the  figures  presented  above  on  the  French  Army  are 
evidence . 

Finally,  both  requirements  of  Carrel,  preparation  of  the  wound  by 
chemical  antiseptic  methods  and  obligatory  bacteriological  monitoring 
were  repudiated  by  the  World  War  II  experience.  This  permitted  the 
secondary  suture  method  to  be  made  actually  a  mass  method. 

Thus,  it  can  be  truly  stated  that  the  work  of  the  Soviet  surgeons 
was  developed  despite  the  requirements  of  Carrel. 

However,  this  does  not  mean  that  the  development  and  introduction 
of  the  secondary  suture  method  did  not  involve  difficulty. 

The  use  of  secondary  sutures  in  a  number  of  medical  institutions 
of  the  army  and  rear  of  the  country  began  during  World  War  II:  in 
1941  in  Moscow  ( A . N .  Bakulev);  in  1942  in  Molotov  (at  the  end  of  the 
year,  F.A.  Orlenko);  on  the  Northwestern  front  (N.N.  Yelanskiy);  in 
one  army  of  the  2nd  Ukrainian  front  (at  the  end  of  October,  army  sur¬ 
geon  B.K.  Babich);  in  a  hospital  of  the  7th  Independent  Army  (in  Sep¬ 
tember,  L.G.  Shalyt);  in  Kuybyshev  (in  July,  L.A.  Soldatchenkov) ;  in 
Vologda  (M.I.  Kuslik);  in  the  Volga  Lands  Military  Region  (N.T. 

Kansh ) ;  in  the  Ural  Military  Region  (F.R.  Bogdanov);  on  the  Leningrad 
front  (P . A .  Kupriyanov);  in  Gor’kiy  (Ye . L.  Berezov);  in  Moscow  (F.M. 
Plotkin) . 
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But  mass  use  aid  not  occur  everywhere  at  this  time.  Thus,  F.R. 
Bogdanov  reported  only  193  cases  in  the  Ural  Military  Region,  Ye.L 
Berezov  only  709  operations  in  Gor'kiy,  and  P.A.  Kupriyanov  pointed 
cut  that  the  secondary  suture  was  used  insufficiently  on  the  Leningrad 
front . 

Beginning  in  19^3,  after  the  7th  plenum  of  the  Scientific  Medical 
Council  of  the  chief  of  the  Main  Military  Medical  Administration,  very 
extensive  use  of  the  secondary  suture  method  began,  and  it  was  brought 
under  special  observation  by  the  army  and  front  surgeons. 

A  special  Manual  on  the  use  of  sutures  on  granulating  wounds  was 
published. 

The  reason  for  the  known  resistance  of  physicians  to  the  mass  use 
of  the  secondary  suture  undoubtedly  was  the  requirement  of  Carrel  for 
obligatory  bacteriological  monitoring  of  a  wound  before  the  applica¬ 
tion  of  secondary  sutures.  It  was  not  even  so  much  that  surgeons  ini¬ 
tially  refrained  from  the  secondary  suture  upon  finding  streptococci 
in  the  wound,  as  that  bacteriological  monitoring  was  not  carried  out 
at  all  under  the  working  conditions  in  combat,  not  only  in  the  army 
and  front  regions,  but  in  the  deep  rear. 

Toward  the  middle  of  19^3,  the  Main  Military  Medical  Administra¬ 
tion  had  available  the  materials  of  N.N.  Yelanskiy,  I. A.  Krivorotov 
and  B.D.  Dcbychin  which,  on  the  whole,  covered  a  large  number  of  sec¬ 
ondary  suture  cases,  in  which  bacteriological  monitoring  was  not  car¬ 
ried  out  in  the  overwhelming  majority  of  them. 

Thus,  it  became  obvious  that  success  was  achieved  without  bac¬ 
teriological  monitoring,  without  any  complications  which  threatened 
the  health  or  life  of  the  wounded.  In  distinction  from  the  use  of  the 
primary  method,  no  cases  of  severe  or  anaerobic  infection,  amputations 
or  death  after  application  of  a  secondary  suture  were  reported  here. 

After  what  has  been  said,  it  is  not  suprisir.g  that  many  ordinary 


29o 


and  even  army  and  front  surgeons  became  convinced  partisans  of  the 
secondary  suture  method,  based  on  their  own  extensive  experience  in 
its  use,  when  they  were  freed  (in  approximately  19^3)  from  the  influ¬ 
ence  of  the  Carrel  procedure. 

The  mistake  of  Carrel  and  the  surgeons  who  followed  him  was  that 
they  substantially  raised  the  importance  of  the  bacteriological  method 
for  diagnosis  and  prognosis  of  wound  infections  in  the  application  of 
secondary  sutures.  Moreover,  they  consciously  or  unconsciously  made 
an  analogy  between  primary  and  secondary  sutures.  In  other  words,  the 
surgeons  did  net  see  the  difference  in  biological  conditions  in  fresh 
and  granulating  wounds.  They  overlooked  the  fact  that  the  development 
of  an  incomparably  larger  number  of  complications  can  be  expected  with 
a  recent  wound. 

Finally,  the  secondary  suture  is  applied  almost  exclusively  to 
soft  tissue  wounds,  i.e.,  the  least  dangerous  ones  in  the  sense  of 
possible  complications. 

The  following  conclusion  can  be  drawn  on  the  basis  of  the  present 
brief  survey. 

1.  The  priority  of  mass  use  of  the  secondary  suture  method  be¬ 
longs  to  the  Soviet  Army  Medical  Service. 

2.  The  scientific  substantiation  of  incomparable  scale  and 
depth  of  the  Soviet  Army  refutes  the  requirement  of  Carrel  of  the  man¬ 
datory  nature  of  bacteriological  monitoring  for  the  application  of 
secondary  sutures.  In  these  cases,  the  clinical  criteria  are  thus 
sufficient  for  determination  of  indications  for  the  suture. 

3.  World  War  II  experience  also  Is  evidence  that  the  hypothesis 
of  Carrel  and  his  followers,  the  French  surgeons,  had  a  negative  ef¬ 
fect  on  development  of  the  secondary  suture  method  and  evidently  was 
the  main  reason  for  the  late,  inadequate  use  of  secondary  sutures  in 
the  French  Army  in  World  War  I.  The  conditions  advanced  by  Carrel 
also  were  an  indirect  reason  for  insufficiently  full  use  of  the  sec- 
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ondary  suture  method  in  the  Soviet  Army  in  the  19^1-19^5  World  War  II. 


Groups  of  Wounded  Undergoing  Treatment  by  Secondary  Suture  Method 


PINAL  STAGE  OF  SURGICAL  TREATMENT  OF 
WOUNDS 


1 


I 


(DIAGRAM) 


I  I 

PRIMARY  DELAYED  j 

SUTURE  | 

It  is  applied  to  a  ! 
wound  without  clin¬ 
ical  signs  of  in¬ 
fectious  inflamma¬ 
tion  before  devel-  i 
opment  of  granula-  j 
tion. 

Normal  application  j 
1  time  day  5-7  I 


SECONDARY  EARLY 
SUTURE 


SECONDARY  LATE 
SUTURE 


'  It  is  applied  to 
granulating  wound 
without  clinical 
signs  of  infec- 
i  tious  inflamma- 
j  tion.  Granula- 
1  tions  are  not  cut 
wound  edges  are 
not  mobilized. 

Normal  appllcatioi 
time  day  8-15 


It  is  applied  to 
jcicatrized  wound 
without  clinical 
signs  of  infectious 

■  ; inflammation.  Gran- 

■  ; ulation  and  scars 

are  cut,  wound  edges 
(are  mobilized.  ; 

I  Normal  application 
;time  day  20-30.  i 


Fig.  63.  Diagram  of  application  of  delayed  primary  suture  and 
secondary  sutures. 

N.N.  Burdenko  considered  that  a  secondary  suture  is  basically  in- 
diated  In  wounded  with  soft  tissue  injuries.  He  distinguished  the 
following  in  this  group:  1.  wounded  who  sometimes  require  prolonged 
(for  a  month)  bed  rest  according  to  the  extent  of  injuries;  2.  slight¬ 
ly  wounded  who  are  many  weeks  in  the  hospital  for  the  slightly  wounded 
and  3-  wounded  with  sluggishly  progressing  unclosed  wounds.  It  is 
evident  that  only  a  secondary  late  suture  Is  concerned  here.  Although 
N.N.  Burdenko  recognized  the  possibility  of  the  employment  of  second¬ 
ary  sutures  in  wounded  with  bone  fractures,  he  proceeded  with  observa¬ 
tions  of  soft  tissue  wounds. 
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According  to  the  author's  data  of  study  of  Military  Medical  Mu¬ 
seum  materials,  80.0$  of  the  secondary  sutures  were  applied  in  soft 
tissue  wounds  and  only  2  0 . 0  fS  in  gunshot  bone  fractures. 

Analysis  of  the  times  of  application  of  sutures  from  these  data 
shows  that  only  half  of  all  the  secondary  sutures  cf  soft  tissues  were 
applied  at  times  of  up  to  a  month,  and  only  1/5  of  this  number  in  the 
group  of  wounded  with  bone  fractures.  It  is  evident  from  this  that 
the  calculations  were  based  primarily  on  materials  of  late  secondary 
sutures  applied  in  field  hospitals,  where  the  scar  and  virtually  the 
healing  or  nonhealing  wound  itself  were  cut.  Calculations  of  the 
front  and  army  surgeons  were  done  mainly  on  analysis  of  sutures  ap¬ 
plied  at  early  times  (up  to  1  month)  i.e.,  on  studies  of  primary  de¬ 
layed  and  early  secondary  sutures.  Thus,  according  to  the  materials 
of  N.N.  Yelanskiy,  6 3 -  ^ 5S  were  in  the  first  and  36.6$  in  the  second 
echelons.  Including  plaster  and  adhesive  bandages  applied  only  early, 
they  amounted  to  84.65. 

General  statistical  data  and  the  work  of  individual  authors  (N.N. 
Yelanskiy,  I. A.  Krivorotov,  N. Ye.  Slupskiy,  Yu.M.  Orlenko,  M.D. 
Artem'yev,  Ye. I.  Dymnikova  et  al)  also  Indicate  that  the  primary  group 
of  wounded  to  whom  secondary  sutures  were  applied  were  wounded  with 
soft  tissue  injuries. 

It  is  impossible  to  account  for  and  analyze  the  total  number  of 
sutures  applied  by  Soviet  surgeons  during  World  War  II,  since  the  num¬ 
ber  of  them  is  extremely  high. 

The  materials  presented  give  only  an  approximate  idea  of  the 
prevalence  of  the  secondary  suture  method  in  the  Soviet  Army  in  World 
War  II.  Nevertheless,  there  can  be  no  comparison  of  them  with  the 
data  of  any  army  in  the  past,  in  particular,  with  the  French  Army  data 
in  World  War  I. 

Indications  and  Contraindications 


The  general  indications  for  a  secondary  suture  are  extremely 
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bread.  All  soft  tissue  wounds  (in  the  absence  of  contraindications) 
which  do  not  heal  in  the  average  time  because  of  considerable  size  or 
a  sluggish  wound  healing  process  are  subject  to  secondary  closing. 

The  indication  for  a  primary  delayed  suture  is  good  condition  of 
the  wound  and  general  condition  of  the  wounded  which  permits  its  exclu¬ 
sion  of  a  local  or  general  purulent  inflammation. 

The  indications  for  an  early  secondary  suture  are  determined  by 
the  state  of  granulation  (satisfactory  or  good),  as  well  as  the  gener¬ 
al  condition  of  the  wounded.  Indications  for  a  late  secondary  suture 
are  a  drawn  out  wound  healing  process,  as  well  as  ulcerated  or  keloid 
scars . 

The  indications  for  all  types  of  secondary  suture  are  established 
only  after  appropriate  preparation  of  both  the  wound  itself  and  the 
skin  surrounding  it.  The  first  decision  paragraph  of  the  7th  plenum 
of  the  Scientific  Medical  Council  of  the  chief  of  the  Main  Military 
Medical  Administration  on  the  question  of  the  secondary  suture  reads: 
"Application  of  the  sutures  indicated  (primary  delayed,  early  and  late 
secondary)  is  considered  indicated  in  the  absence  of  acute  Inflamma¬ 
tory  changes  In  the  wound,  In  the  presence  of  a  healthy  granulated 
cover  of  its  surface  and  In  the  absence  of  general  contraindications 
on  the  part  of  the  body  of  the  wounded  (decrease  in  nutrition,  in¬ 
crease  in  temperature,  etc.)." 

The  basic  contraindication  for  all  types  of  secondary  sutures  Is 
clinical  signs  of  acute  purulent  inflammation  In  the  wound  and  serious 
general  condition  of  the  wounded.  All  the  remaining  cases  of  contra¬ 
indications  are  classified  as  secondary  and  are  of  relative  impor¬ 
tance.  They  include: 

1.  the  presence  of  foreign  bodies  (before  their  removal); 

2.  clinical  and  X-ray  indications  of  osteomyelitis; 

3.  eczematous  irritation  of  the  skin  around  the  wound  (be- 
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fore  ics  elimination); 


1.  impossibility  of  drawing  the  wound  edges  together  with¬ 
out  considerable  stress; 

5-  impossibility  of  excision  of  scar  tissue  because  of 
nearness  of  vascular  and  nerve  trunks; 

6.  location  of  wound  above  bony  prominences; 

7.  dystrophy,  disseminated  tuberculosis,  marked  forms  of 
hypovitaminosis . 

The  presence  of  insignificant  discharge  does  not  prevent  drawing 
the  edges  of  the  wound  together.  It  can  be  done  by  a  primary  delayed 
and  early  secondary  suture,  initially  in  a  pus  free  section  and  then 
in  the  entire  wound. 


Wound  size  Is  not  a  contraindication  for  application  of  a  second¬ 
ary  suture.  The  data  of  a  number  of  authors  on  this  question  are  pre¬ 
sented  below. 


Author 


Wound  size  in  cm 


N. Ye.  Slupskiy 
Ye. I.  Zakharov 
A.K.  Azizan 
A.M.  Dzhovadyan 
A . P .  Vyrubov 

O. V.  Neydorf 


P.D.  Feofilov 

F.K.  Nazarov 
D.P.  Fedorov 


6.6x34 

2.5x20 
5.3x39 
3  x50 

5  x25 

5  xlO  (47. OS) 

2x5  (34.4*) 

10  xl5  (13.6*) 

15  or  more  (5. OS) 

24  x  5  (largest  size) 
From  5  £o  20  cm  long  and 
from  2  to  8  cm  wide 
5  xlO 
10  x22 


As  has  been  mentioned,  World  War  II  showed  that  the  main  contra¬ 
indication  for  application  of  all  types  of  secondary  suture  in  combat, 
acute  purulent  inflammation  both  in  the  wound  and  beyond  it,  is  estab- 
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lished  on  the  basis  of  clinical  indications.  The  corresponding  data 
were  presented  above  but,  since  the  question  of  the  importance  of  bac¬ 
teriological  analysis  played  an  extremely  significant  role  in  develop¬ 
ment  of  the  secondary  suture  method,  it  should  be  dealt  with  in  great¬ 
er  detail. 

In  the  opinion  of  Carrel,  all  types  of  secondary  suture  can  be 
used  if:  1.  repeated  bacteriological  monitoring  by  inoculation  is 
possible;  2.  if  streptococci  are  not  inoculated  by  bacterial  monitor¬ 
ing;  3.  if  ether  microbes  progressively  decrease  in  number  or  are  not 
detected  for  2-3  days. 

This  opinion  was  preserved  at  the  beginning  of  World  War  II.  In 
1340  Leriche  wrote:  "The  method  which  Carrel  taught  us  should  be  sys¬ 
tematically  resorted  to,  bacteriological  counting  in  samples  taken 
from  the  least  clean  corners  of  the  wound." 

According  to  the  materials  of  N.N.  Burdenko,  based  on  analysis  of 
5520  secondary  suture  cases,  bacteriological  monitoring  was  carried 
out  in  no  more  than  14.5$  of  the  cases.  The  greater  part  here  was 
carried  cut  by  bacteriosccpy  of  the  wound  discharge.  Sterile  wounds 
were  not  found  once.  The  wound  flora  were  characterized  as  follows: 


Wound  flora 

Percent 

Staphylococci 

36.0 

Streptococci 

i 

12.0 

Escherichia  coli 

18.0 

Undetermined  flora 

12.0 

Other  microbes 

22.0 

Thus,  in  at  least  30.0$  (streptococci  and  Escherichia  coli),  ac¬ 
cording  to  the  initial  opinions  of  the  author  himself,  a  secondary 
suture  could  not  have  been  applied.  Nevertheless,  he  achieved  primary 
healing  in  64.0$  of  the  cases  and  partial  healing  in  18.0$.  Yet  it  is 
most  significant  that  N.N.  Burdenko  (like  other  domestic  authors  be¬ 
sides)  does  not  report  a  single  case  of  severe  complication  ending  in 
amputation  of  a  limb  or  death  of  the  wounded.  Not  one  case  of  anaer¬ 
obic  infection  as  a  consequence  of  application  of  a  secondary  suture 
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was  recorded  as  well. 


Data  or.  bacteriological  monitoring  before  application  of  second** 
ary  sutures  on  the  fronts  and  in  the  rear  during  World  War  II  follow 
below. 

According  to  the  materials  of  I. A.  Krivorotov,  in  13,526  cases  of 
secondary  suture  application,  bacteriological  analysis  was  done  1320 
times,  i.e.,  in  less  than  10.03  of  the  cases,  and  no  microflora  were 
detected  in  only  7.C3.  Streptococci  were  found  in  16.33,  staphylo¬ 
cocci  in  4ii.o3,  diplococci  ir.  26.73  and  saprophytes  in  5.63. 

According  to  the  data  of  P.Ya.  Ivanchenko,  bacteriological  moni¬ 
toring  was  carried  out  in  25.03  of  the  cases,  M.P.  Makarov  in  13.03, 
O.N.  Neydorf  in  20.03,  P.D.  Feofilov  in  50.03.  M.D.  Garin,  Ye. I. 
Xurzon  and  M.G.  Skundina  made  no  cultures  at  all. 

As  a  rule,  the  authors  who  carried  out  bacteriological  monitoring 
found  varied  microflora,  including  streptococci  in  considerable  quan¬ 
tities.  However,  this  was  net  reflected  in  the  outcomes  of  operations 
and,  the  main  thing,  it  did  not  cause  complications.  Thus,  D.P. 
Feodorovich  applied  a  secondary  suture  in  600  cases  regardless  of  the 
results  of  bacteriological  monitoring,  in  which  10. 03  streptococci 
were  found,  and  complete  or  partial  healing  occurred  in  95.03  of  the 
cases. 

I.L.  Mnatsakanov  applied  secondary  sutures  109  times  and  obtained 
favorable  results  in  93  cases.  Bacilli  and  cocci  were  detected  104 
times  and  streptococci  5  times. 

N.Ye.  Slupskiy  observed  smooth  healing  in  88.03  of  the  cases 
where  bacteriological  monitoring  was  carried  out  and  in  85.03  of  the 
cases  without  the  latter.  There  were  no  complications  in  either 
group . 

In  420  cases  of  secondary  suture,  A.K.  Azizan  found  streptococci 
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in  12. C3,  Escherichia  coll  in  10.0"  and  anaerobes  In  5-0%.  Complete 
or  partial  healing  of  the  wound  occurred  in  70.03  of  all  cases. 

M.7.  Ar.telava,  after  thorough  study  of  wound  flora,  had  smooth 
wound  healing  in  71.03  of  115  cases,  and  Tovmasyan,  who  did  net  con¬ 
duct  bacteriological  study  of  wounds,  obtained  smooth  healing  in  75-03 
of  124  cases.  Thus,  in  the  cases  presented,  both  with  and  without 
bacteriological  monitoring,  the  results  were  generally  the  same. 

It  obviously  follows  from  the  abovenentioned  that,  in  solving  the 
secondary  suture  problem  in  World  War  II,  either  the  requirements  of 
Carrel  of  mandatory  bacteriological  monitoring  or  the  secondary  suture 
had  to  be  abandoned.  By  1943,  a  contradiction  was  found  between  the 
practice  of  surgeons  and  their  opinions,  which  were  learned  before  the 
war.  It  is  characteristic  that,  by  the  7th  plenum  of  the  Scientific 
Medical  Council  of  the  chief  of  the  Main  Military  Medical  Administra¬ 
tion,  notes  of  doubt  were  heard  in  opinions  on  the  advisability  of  the 
Carrel  requirements.  Thus,  N.N.  Burdenko  in  his  paper,  among  other 
things,  said:  "No  one  requires  general  laboratory  study  in  each  case 
of  a  proposed  suture,  but  keenness  of  clinical  observation  must  be  de¬ 
veloped."  N.N.  Yelanskiy  pointed  out:  "For  application  of  a  second¬ 
ary  suture,  the  absence  of  infection  and  inflammatory  symptoms  in  the 
wound  ...  is  necessary.  Bacteriological  monitoring  is  desirable." 

In  the  clinic  of  P.A.  Kupriyanov,  in  the  first  part  of  the  war, 
they  refrained  from  application  of  secondary  sutures  upon  detection  of 
streptococci  in  a  wound  but,  subsequently,  wounds  healed  with  even 
hemolytic  streptococci  present  in  cultures. 

In  1944,  S.S.  GIrgolav  wrote:  ".  .  .  Cl.  perfringens  was  re¬ 
peatedly  detected  and  identified  bacteriologically  in  wounds  after 
study;  however  the  dead  end  suture  was  accompanied  by  smooth  healing 
of  the  wound  in  these  cases." 

After  resolute  claims  of  the  need  for  bacteriological  monitoring 
in  the  spirit  of  the  Carrel  requirements,  M.I.  Kuslik  reported:  ".  . 
an  insignificant  purulent  discharge  was  not  an  obstacle  to  a  delayed 
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suture.  As  a  rule,  bacteriological  monitoring  was  not  employed." 

Thus,  the  practice  completely  repudiated  the  position  of  Carrel, 
and  the  following  was  recorded  in  the  decisions  of  the  7th  plenum  of 
the  Scientific  Medical  Council  of  the  chief  of  the  Main  Military  Medi¬ 
cal  Administration,  which  met  in  April  1943:  "The  impossibility  of 
carrying  out  a  bacteriological  study  (with  the  lack  of  a  laboratory  or 
in  the  case  of  great  congestion  with  wounded)  is  not  an  obstacle  to 
suture  application."  This  decision  played  a  tremendous  part,  by  mak¬ 
ing  it  possible  for  surgeons  to  use  the  secondary  suture  method  ex¬ 
tensively  . 

All  of  the  abovementioned  in  no  way  reduces  the  importance  of 
microflora  in  wound  pathology.  However,  the  conclusion  as  to  the  na¬ 
ture  and  effect  of  microflcra  on  the  wound  process  is  based  in  com¬ 
bat  as  yet  mainly  on  clinical  data. 

There  is  no  doubt  that  bacteriological  study  of  the  wound  dis¬ 
charge  and  wound  surface  gives  a  complete  idea  of  the  wound  flora. 

The  importance  of  this  factor  for  the  course  of  a  wound  is  obvious, 
but  the  resolution  of  another  question  is  involved  in  this  case,  the 
possibilities  of  application  of  a  secondary  suture.  A  bacteriological 
study,  conducted  in  simplified  form  besides,  produces  nothing  more 
than  clinical  study  for  this  purpose.  The  presence  of  an  active  in¬ 
fection  usually  is  found  clinically.  If  the  clinical  course  gives  no 
basis  for  assuming  it,  as  a  rule,  to  establish  infection  by  means  of 
a  bacteriological  study  fails.  The  results  of  bacteriological  study 
do  not  correspond  to  clinical  data  in  only  a  very  small  percent  of  the 
cases.  In  such  cases,  secondary  sutures  do  not  achieve  the  purpose 
and  may  come  apart.  But  this  failure  is  paid  for  by  many  thousands  of 
cases  of  successful  application  of  secondary  sutures  based  on  clinical 
data  alone. 

Thus,  World  War  II  showed  that  clinical  data  are  sufficient  for 
resolution  of  the  question  of  the  application  of  secondary  sutures. 
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Anatomical  Localization  of  Wounds,  Times  and  Stages  of  Application  of 
Secondary  Sutures 


According  to  the  fundamental  characteristics  chart  data,  the  re¬ 
gions  of  the  body  to  which  secondary  sutures  were  applied  are  distrib¬ 
uted  as  follows:  lower  limb,  67. 9%',  upper  limb,  23.  45;  remaining  re¬ 
gions,  3*4®.  The  corresponding  data  of  M.I.  Garber  are  as  follows: 
lower  limb  (thigh  and  shank)  64.15;  upper  limb  (upper  arm  and  forearm) 
19.7";  back,  chest  1*1.0®. 

If  the  materials  of  N.'I.  Burdenko  are  put  together  in  the  same 
way,  the  following  data  are  obtained:  lower  limb  ^ 3 -  8 % ;  upper  limb 
27.0";  remaining  regions  24.2®. 

The  course  of  soft  tissue  wounds  of  various  regions  differs  some¬ 
what  from  each  ether.  Thus,  for  example,  wounds  of  the  distal  sec* 
tions  of  the  lower  limb  heal  more  poorly  in  general  than  those  in 
proximal  sections;  upper  limb  wounds  heal  better  than  lower  limb 
wounds;  wounds  of  the  face  and  soft  integument  of  the  skull  heal  still 
more  favorably. 

Analysis  of  the  times  of  application  of  secondary  sutures  reveals 
the  following  data  (Table  16). 

Table  16.  Times  of  application  of  secondary  suture 


(Times  of  application  of  sec¬ 
ondary  suture  (in  percent) 


up  to  1 

from  1  to 

'more  than 

; month 

2  months 

2  months 

Data  of  author’s  study 

1  39.0 

| 

24.0 

37.0 

Data  of  N.N.  Burdenko  to 
April  1943  (in  round 
figures ) 

i 

i 

1  45.0 

! 

i  24.0 

|  31.0 

In  both  groups,  63. 0  and  69.055  were  primary  delayed  sutures  to¬ 
gether  with  early  secondary  sutures,  respectively. 


The  data  of  I. A.  Krivorotov  on  the  Kalinin  front  up  to  194  3  are 
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demonstrative.  Cn  this  front,  10.02  primary  delayed  sutures,  16.02 
early  secondary  and  73*  o2  late  secondary  as  well  as  plastic  surgery 
were  applied. 

The  corresponding  data  of  the  rear  institutions  are:  according 
to  N.D.  Garin  (Sverdlovsk,  1946)  sutures  were  applied  later  than  3 
months  in  71.02  of  the  cases,  later  than  1  1/2-2  months  in  73.02  ac¬ 
cording  to  A. I.  Kurzan,  and  58  of  125  operations  were  done  later  than 
60  days  according  to  Ye. I.  Zakharov. 

A.V.  Geyman  on  the  Western  Front,  by  1942  had  applied  secondary 
sutures  up  to  10  days  later  in  83.52  of  the  cases.  In  one  PEP  [clear¬ 
ing  station]  (Gcr'kiy),  M.P.  Makarov  recorded  the  application  of  sec¬ 
ondary  sutures  at  the  following  times:  6 78  times  from  1  to  30  days, 
i.e.,  41,12;  ^30  times  from  30  to  45  days,  i.e.,  26.22;  532  times  more 
than  45  days,  i.e.,  32.4,2. 

The  material  of  N.I.  Garber  is  distributed  as  follows:  J8.82  up 
to  1  month;  14.92  from  1  to  2  months;  35.22  2  months  or  later. 

According  to  the  fundamental  study  chart  data.  In  at  least  30.02 
of  the  cases,  a  secondary  suture  was  applied  in  later  periods. 

In  the  material  of  I. A.  Krivorotov,  more  than  2/3  of  the  second¬ 
ary  sutures  were  applied  very  late.  If  it  Is  assumed  that  soft  tissue 
wounds  are  cleared  of  necrotic  tissues  by  the  end  of  the  first  month 
and  can  be  protected  in  general  and  a  certain  number  of  cases  with 
various  contraindications  are  discarded,  there  still  remains  a  large 
number  of  soft  tissue  wounds  to  which  secondary  sutures  were  applied 
too  late. 

These  considerations  appear  all  the  more  likely  in  that ,  accord¬ 
ing  to  the  data  of  D.V.  Geyman,  the  application  of  secondary  sutures 
after  1  to  10  days  is  possible  in  83.02  of  all  groups  of  wounded  who 
underwent  this  operation.  The  data  of  M.P.  Makarov  and  N.I.  Garber 
indicate  that  the  number  of  early  secondary  sutures  can  be  incrased 
substantially  in  the  immediate  rear. 
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It  is  natural  to  assume  that  the  effect  of  the  requirement  of 
mandatory  bacteriological  monitoring  showed  up  here,  according  to 
which  a  suture  is  not  feasible  in  the  first  5-7  days,  even  with  a  fa¬ 
vorable  picture. 

Data  cn  the  stages  of  evacuation  where  sutures  were  applied,  re¬ 
ported  by  I. A.  Krivorotov  from  his  substantial  material,  confirmed 
the  conclusions  drawn.  In  army  field  hospitals,  11.2*  of  the  second¬ 
ary  sutures  were  applied,  36.2*  in  evacuation  hospital  FEP  [front 
clearing  station]  and  52. 6%  in  evacuation  hospital  MEP  [medical  clear¬ 
ing  station]. 

The  materials  presented  thus  indicate  that  primary  delayed  and 
early  secondary  sutures  could  have  been  used  more  often. 

The  following  figures  also  indicate  the  predominant  distribution 
of  late  secondary  sutures  (from  data  of  a  special  study).  The  granu¬ 
lation  was  excised  in  86.0%  of  secondary  suture  operations,  it  was 
curetted  in  7-0%  and  was  not  excised  in  7.0%.  It  Is  evident  that 
there  was  a  late  secondary  suture  in  the  overwhelming  majority  of  the 
cases  and  an  early  secondary  or  primary  delayed  suture  In  only  14.0%. 

The  same  thing  is  Indicated  by  N.N.  Burdenko  data  collected  up  tc 
1943:  total  excision  from  the  bottom  offcthe  wound  was  carried  out  in 
39.0%  of  the  cases,  freshening  of  the  edges  of  the  wound  and  removal 
of  granulation  in  46.0%,  plastic  surgery  in  2.0%  and  only  freshening 
and  only  drawing  together  the  edges  of  the  wound  In  13*0%. 

Of  course,  the  late  secondary  suture  was  applied  primarily  in  the 
rear  hospitals.  However,  the  reports  of  some  front  surgeons  and  even 
rear  surgeons  indicate  the  extensive  capability  of  application  of 
early  secondary  sutures,  if  the  corresponding  chiefs  and  surgeons 
paid  attention  to  this,  and  if  practical  activity  was  guided  by  com¬ 
bat  experience  and  not  obsolete  concepts. 

Thus,  14,064  secondary  sutures  were  performed  in  the  first  eche¬ 
lon  base  hospital  of  the  Northwestern  front  in  March  and  20  days  of 


310 


April.  Cf  them,  34.62  were  sutures  applied  by  means  of  plaster  and 
adhesive  bandages,  3.02  were  early  and  only  5.62  were  late  secondary 
sutures.  An  adhesive  bandage  for  stump  traction  was  applied  in  6.62 
cf  the  cases. 

In  the  second  echelon  base  hospital  in  8452  operations,  wound 
constricting  bandages  were  used  in  40. 02,  late  secondary  suture  in 
40. 02  and  plastic  surgery  in  20.02.  Ye. I.  Dymnikova  in  the  rear  ap¬ 
plied  263  of  489  secondary  sutures  with  adhesive  bandages.  P.Ya. 
Il'yacher.ko  applied  an  early  secondary  suture  to  69.02  and  a  late  sec¬ 
ondary  suture  to  only  31.02 

The  reports  of  other  authors  confirm  the  general  tendency  char¬ 
acterized  above  on  the  Western  Front.  By  1943»  50. 0-80.02  early  sec¬ 
ondary  sutures  and  20.0-50.02  late  secondary  sutures  were  applied  in 
army  rear  hospitals.  There  were  92.02  late  secondary  sutures,  while 
there  were  only  8.02  early  sutures  in  the  front  rear  hospitals  (S.I. 
Banaytis).  According  to  the  data  of  Ye.Ya.  Vyrenkov  (Kalinin  Front), 
56.22  late  secondary  sutures  were  applied. 

Technique  of  Operation 

The  secondary  suture  operation  technique  is  determined  by  the 
time  since  wounding.  The  less  this  time,  the  less  complicated  the 
technique  and,  vice  versa,  considerable  time  since  wounding  makes  a 
secondary  suture  technically  more  complicated. 

An  idea  of  the  relative  significance  of  various  types  of  second¬ 
ary  suture  in  World  War  II  can  be  compiled  from  the  following  special 
study  data:  88.02  of  wound  edges  were  drawn  together  by  means  of  su¬ 
tures,  7.02  by  means  of  adhesive  tape,  adhesive  bandages,  etc.  and 
5.02  by  other  methods. 

Preparation  for  Operation 

With  accumulation  of  experience,  a  completely  obvious  tendency 
toward -expansion  of  the  indications  to  a  secondary  suture  began.  It 
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was  permitted  even  with  pus  present  in  the  wound,  provided  the  pus  was 
"not  abundantly"  secreted  and  was  not  "very  thick"  (N.N.  Yelanskiy). 
This  determination  undoubtedly  was  dictated  by  combat  experience.  For 
partial  constriction  of  the  wound,  complete  removal  of  pus  from  it  was 
net  all  mandatory.  It  is  no  wonder  that  staged  and  partial  joining  of 
the  wound  edges  was  widely  applied  in  combat. 

Extremely  varied  medicines  and  methods  were  proposed  for  prepara¬ 
tion  of  the  wound  edges  for  secondary  suture,  from  gastric  juice  (V.I. 
Sazcntov  and  Ye.M.  Schwarzberg)  to  clay  (Ye.  I.  Zakharov).  N!.G.  Ta- 
borisskiy  proposed  11  methods  of  wound  preparation  for  a  secondary  su¬ 
ture.  Although  the  number  of  medicines  proposed  for  wound  preparation 
is  very  large,  none  of  them  had  a  specific  effect.  The  necessary  mea¬ 
sures  were  determined  by  the  general  rules  of  surgery.  Wound  drain¬ 
age,  protection  of  its  edges  from  maceration,  removal  from  the  wound 
of  everything  preventing  normal  regeneration  and  stimulation  of  the 
growth  of  healthy  granulation  as  much  as  possible  were  ensured. 

The  type  of  medicine  and  the  method  of  its  application  played  a 
secondary  role. 

Without  accurate  numerical  data  available  on  the  frequency  of  re¬ 
moval  of  granulation  in  application  of  secondary  sutures  during  World 
War  II,  it  can  be  stated  that  removal  was  often  resorted  to.  In  con¬ 
nection  with  this,  N.N.  Burdenko  emphasized  his  negative  attitude  to¬ 
ward  the  removal  of  granulation  in  secondary  sutures. 

However,  it  must  be  taken  Into  account  that  granulation  in  gun¬ 
shot  wounds  very  often  contains  metallic  and  r.onmetaliic  foreign 
bodies,  small  sequestrae  and  leukocyte  and  lymphoid  infiltrates. 
Therefore,  they  can  be  the  cause  of  suppuration  of  a  protected  wound. 

Fresh  granulations,  cicatrizing  granulations  and  scars  can  be 
distinguished  by  time  of  development.  An  accurate  subdivision  of 
these  three  types  is  difficult  even  histologically,  since  they  differ 
only  in  amount  of  vessels  and  elastic  and  collagen  fibers. 
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It  is  completely  evident  that  granulations  which  contain  foreign 
bodies  and  other  inclusions  which  can  be  the  cause  of  suppuration 
should  be  removed  in  a  secondary  suture  operation.  In  exactly  the 
same  way,  extensive  scars  and  masses  of  cicatrized  granulation  should 
be  removed,  since  it  is  known  from  experience  that  sutures  through 
scar  tissue  are  inclined  to  cut  through. 

The  practical  requirement  in  application  of  a  second  suture  fol¬ 
lows  from  this:  to  remove  pathological  granulation  and  scars,  which 
is  a  mandatory  condition  of  success  of  the  operation. 

This  does  not  at  all  mean  that  such  a  tactic  should  be  adhered  to 
with  healthy  and  fresh  granulations.  Their  removal  not  only  reduces 
the  likelihood  of  success  of  the  operation,  but  primarily  it  lengthens 
the  treatment  period.  This  is  why  it  is  advisable  to  contract  wound 
edges,  even  if  not  completely.  Conditions  are  created  thereby  for  the 
fastest  healing  in  the  section  of  the  wound  dissected  in  primary  surgi¬ 
cal  treatment.  It  must  be  taken  into  account  that  extensive  wound 
dissection  in  primary  surgical  treatment  is  dictated  by  considerations 
which  are  not  found  at  the  time  of  application  of  the  secondary  su¬ 
ture.  Therefore,  the  attempt  to  close  the  wound  incision  is  natural. 

Criteria  for  evaluation  of  the  condition  of  the  granulation  re¬ 
main  as  before.  They  are  clinical  criteria.  The  possibility  of  e^ror 
is  determined  here  by  the  degree  of  accuracy  of  the  clinical  criteria 
in  general  and  the  experience  of  surgeons  who  employ  the  secondary  su¬ 
ture  method. 

Some  remarks  on  the  technique  of  primary  delayed  and  early  sec¬ 
ondary  sutures. 

The  lack  of  fundamental  differences  in  the  method  Joining  wound 
edges  was  mentioned  above.  Therefore,  the  simplest  methods  are  pref¬ 
erable,  i.e.,  the  use  of  various  types  of  adhesive  bandages  (Fig.  SU). 
This  type  of  primary  delayed  and  secondary  suture  is  most  preferred, 
because  it  permits  bringing  the  wound  edges  together  by  stages,  does 
not  require  anesthetization,  and  it  is  easily  and  rapidly  applied  and 


removed.  Thus,  it  is  most  adapted  to  combat  conditions.  N.N. 
Yelanskiy,  after  study  of  much  material  on  the  secondary  suture  meth¬ 
od,  fervently  propagandized  the  use  of  adhesive  bandages  in  combat. 
Their  extensive  introduction  also  was  recommended  by  the  7th  plenum 
of  the  Scientific  Medical  Council  of  the  chief  of  the  Main  Military 
Medical  Administration. 


Pig.  64.  Adhesive  bandage. 


Anesthetization 


In  the  overwhelming  majority  of  cases,  the  suture  application 
operations  were  performed  under  local  anesthesia.  General  anesthesia 
was  used  only  as  an  exception.  According  to  the  data  of  a  special 
study,  88.5?  of  secondary  sutures  were  applied  with  the  use  of  local 
anesthesia,  and  11.5?  were  without  anesthesia.  The  last  figure  evi¬ 
dently  refers  to  sutures  applied  by  means  of  adhesive  bandages,  and 
it  demonstrates  the  possibility  of  a  secondary  suture  without  anes¬ 
thesia  on  the  one  hand,  and  it  again  confirms  the  rarity  of  use  of 
primary  delayed  and  early  secondary  sutures  on  the  other  hand. 

Complications 

Neither  the  fundamental  characteristics  chart  data  nor  the  data 
of  N.N.  Burdenko  on  all  fronts  up  to  194  3  noted  cases  of  death  or  am¬ 
putation  due  to  aggravation  of  Infections  or  any  severe  complications 
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at  all  after  a  secondary  suture.  This  also  corresponds  to  the  obser¬ 
vations  of  N.N.  Yelanskiy,  I. A.  Krivorotov,  B.D.  Dobychin  and  others. 

The  following  data  were  found  in  a  special  study  of  the  litera¬ 
ture  on  the  question  of  complications  after  application  of  secondary 
sutures.  In  204  operations,  V.A.  Landres  found  1  case  of  congestion 
and  1  case  of  necrosis  of  the  edges  of  a  wound.  A.V.  Geyman  observed 
37.5-39°  fever  for  1-2  days  in  5  cases  in  265  operations.  M.G.  Skun- 
dina  noted  aggravation  of  infection  and  deterioration  of  general  con¬ 
dition  once  in  7111  operations.  I. A.  Soldatenkov  observed  complication 
of  a  wound  by  a  gas  phlegmon  once  in  162  operations.  The  patient  re¬ 
covered. 

The  overwhelming  majority  of  authors  who  have  published  the  re¬ 
sults  of  their  observations  do  not  mention  complications  at  all  or 
they  understand  them  as  suture  separation.  Some  directly  indicate  the 
lack  of  any  serious  complications  in  secondary  sutures  (Ye.K.  Nazarov, 

M. G.  Skundina). 

The  local  importance  of  inflammatory  processes  in  a  wound,  which 
frequently  do  not  require  even  complete  removal  of  the  sutures,  is 
confirmed  by  the  work  of  A. Ye.  Laz'ko,  A. N .  Vyrubov  and  N.O.  Petrov. 

N. N.  Burdenko  reports  exacerbation  of  infections  in  18.05?  of  the 
cases.  There  is  no  doubt  that  cases  with  the  insignificant  complica¬ 
tions  indicated  above  are  included  in  this  group. 

Finally,  in  Paragraph  22,  Instructions  on  Use  of  Sutures  on  Gran¬ 
ulating  Wounds,  the  Main  Military  Medical  Administration  directly 
states  that  "the  postoperative  period  in  the  majority  of  cases  pro¬ 
ceeds  without  complications.  There  sometimes  are  insignificant  symp¬ 
toms  of  inflammation,  slight  general  symptoms  in  the  sense  of  increase 
in  temperature  (sub febrile  temperature)  after  an  operation,  but  this 
does  not  affect  the  subsequent  course  of  the  postoperative  period. 

Such  a  condition  does  not  require  removal  of  sutures." 

A  profound  difference  between  primary  and  secondary  sutures  is 
evident  ffrom  all  the  abovementioned.  Although  both  have  the  goal  of 
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reducing  the  treatment  time,  experience  has  shown  the  danger  and  un- 
acceptability  of  the  former  and,  at  the  same  time,  the  safety  and  pos¬ 
sibility  of  mass  use  of  the  latter.  The  theoretical  generalization  of 
Soviet  surgery  that  primary  surgical  treatment  of  a  wound  and  the  sec¬ 
ondary  suture  are  inseparable  is  based  on  this.  The  missing  link  of 
the  surgical  treatment  of  a  wound,  its  suturing,  resulting  from  the 
impossibility  of  a  primary  suture,  is  made  up  by  the  secondary  suture. 

Wound  Healing  Outcomes  and  Times  After  Secondary  Suture  Application 

Analysis  of  the  outcomes  of  treatment  demonstrates  a  contradic¬ 
tion  in  the  formulations.  Thus,  they  speak  of  primary,  complete  and 
smooth  healing,  of  separation  and  suppuration  of  sutures,  complete  and 
partial.  With  the  abovementioned  on  complications  after  application 
of  secondary  sutures  and  the  clinical  picture  which  develops  after 
this  operation  taken  into  account,  it  is  most  advisable  subsequently 
to  take  advantage  of  the  terms  "primary  healing,"  and  "complete"  and 
"incomplete"  separation  of  sutures.  Such  designations  are  convenient 
for  comparison  and  are  justified  by  the  clinical  history.  It  must  be 
noted  that  the  primary  healing  which  occurs  after  application  of  sec¬ 
ondary  sutures  differs  from  the  first  intention  of  surgical  incisions 
by  a  number  of  features.  Of  course,  the  point  granulations  and  scabs 
which  are  so  characteristic  of  even  the  best  outcome  are  not  an  ob¬ 
stacle  to  establishment  of  primary  healing  in  secondary  sutures. 

According  to  the  data  of  a  special  study  of  all  fronts,  secondary 
sutures  were  responsible  for  the  first  Intention  in  54.0?  of  all 
cases,  and  the  sutures  were  removed  in  46. 0?  of  the  cases,  because  of 
partial  or  complete  suppuration  of  the  wound.  In  this  case,  only 
19 .  0?  of  them  were  removed  before  day  7  and  74. 0?  were  removed  from 
days  10  to  15  (the  times  remain  unknown  in  7.0%).  Thus,  the  sutures 
were  removed  because  of  complete  separation  of  the  wound  edges  in 
only  approximately  1/5  of  the  total  number  of  unsuccessful  cases.  To 
give  a  rough  picture,  the  general  outcomes  of  application  of  secondary 
sutures  in  World  War  II  can  be  defined  as  follows :  the  sutures  did 
not  separate  in  54.0?  of  the  cases,  partial  suture  separation  was  ob- 
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served  in  37.0®  and  complete  separation  of  sutures  in  9*0*. 

Comparison  of  these  data  with  data  on  the  Northwestern  (N.N. 
Yelanskiy),  Kalinin  (I. A.  Xrivorotov)  and  Western  Fronts  (S.I. 
Bar.aytis)  for  1943,  as  well  as  with  the  data  of  N.N.  Burdenko  for  all 
armies  for  the  same  time,  brings  out  the  following  pattern  (Table  17). 


Table  17.  Outcomes  of  secondary  suture  application  during 
World  War  II  on  different  fronts 


Front 

Sutures 
not  sep- 
■  arated 

i  Partial 
i  suture 
separation 

Complete 
j  suture 
separation 

'  In  percent 

Northwestern  Front 

;  47.8 

42.3 

i  9.5 

Kalinin  Front 

!  67.8 

!  25.2 

!  9.2 

Western  Front 

71.3 

|  14.8 

!  14.0 

All  fronts  (N.N.  Burdenko) 

!  64.0 

i  18.0 

■  18.0 

If  it  is  considered  that  information  for  April  1953>  according 
to  the  data  of  N.N.  Yelanskiy  (Northwestern  Front),  changed,  and  there 
was  67.0 %  and  not  48.02  primary  healing,  complete  coincidence  of  data 
based  on  much  statistical  material  on  secondary  suture  application 
operations  becomes  evident.  Primary  healing  was  achieved  in  at  least 
64.02  of  the  cases,  and  the  percent  of  total  wound  separation  varied 
from  9-0  to  18.02. 

These  are  total  data  for  the  entire  army  and  by  front  in  1943* 
They  changed  somewhat  by  the  end  of  the  war,  but  exclusively  as  to  the 
frequency  of  primary  wound  healing  (reduction  from  64.0  to  54.02). 
Total  suture  separation  began  to  be  observed  less  often  (reduction 
from  9.0-18.0  to  9.02). 

The  data  of  individual  hospitals  are  evident  from  Table  18  (ob¬ 
servations  with  at  least  100  operations  are  presented). 

If  the  extreme  figures  (90.02  or  more  on  the  one  hand  and  30.0- 
17.02  on  the  other  hand)  are  discarded,  it  becomes  evident  that  the 
results  of  Individual  hospitals  are  generally  better  than  the  average 
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results  of  the  fronts  and  armies  as  a  whole.  They  vary  most  often 
betwegn  70.0  and  35.0'  primary  healing.  Substantial  prevalence  of  the 
number  of  cases  of  partial  wound  separation  over  complete  separation 
also  is  evident.  Complete  suture  separation  constituted  no  more  than 
1C. 0'  of  the  cases,  as  a  rule. 


Table  18.  Outcomes  of  secondary  suture  application  during 
World  War  II  from  data  of  various  authors 


Author 

1 

i 

Sutures 
not  sep¬ 
arated  1 

Fartial 

suture 

separation 

Complete 
sut ure 
separation 

In  percent 

96.0 

Ye. I.  Zakharov 

95.0 

4.0 

1.0 

B.D.  Dobychin 

92.6 

5-0 

1.9 

Ye.M.  Rubtsova 

91-5 

6.0 

2.5 

M.P.  Makarov 

89.0 

11.0 

4.2 

I.L.  Mnatsakanov 

38.3 

7.0 

?. Ye.  Siupskiyl 

86.0 

9-0 

5.0 

N . D .  Garin 

85.0 

10.0 

5-0 

D.P.  Fedorovich 

82.0 

15.0 

3-0 

N.O.  Petrov 

80.8 

19.2 

— 

P.D.  Feofilov 

80.0 

20.0 

— 

A.M.  Diavadyan 

N.N.  Priorov  (from  M.G. 
Skundina) 

80.0 

20.0 

M.I.  Aspes 

79.0 

21.0 

— 

P.K.  Povarnina 

76.9 

23.1 

— 

M.A.  Soldatenkov 

74.7 

25.3 

— 

N.V.  Antelava 

73.0 

22.0 

5-0 

Ye.L.  Berezov 

71.7 

18.0 

10.0 

Ye.Ya.  Vyrenkov 

71.2 

18.1 

10.7 

P.  Il'yachenko2 

71.0 

5.0 

9-0 

A.K.  Azizyan 

70.0 

30.0 

A. Ye.  Laz’ko^ 

68.4 

20.4 

7.0 

A.N.  Vyrubov 

67.7 

22.7 

9.6 

M.G.  Skundina 

63.0 

27.0 

Ye.K.  Nazarov 

60.0 

40.0 

— 

N.I.  Garber 

57.3 

32.6 

1  % ,3 

Ye.I.  Kurzon 

54.0 

20.0 

16.0 

Yu.M.  Orlenko 

36.5 

.31.5 

33.0 

F.R.  Bogdanov 

31.6 

44.0 

24.4 

A . V.  Geyman 

30.0 

6  4.0 

|  6.0 

K.D.  Artemov 

17.5 

1  57.5 

1  24.3 

£4.0)!  not  determined. 
115.0:5  not  determined. 
J4. 2 %  not  determined. 


With  the  accumulation  cf  experience,  i.e.,  with  proper  and  timely 
determination  of  indications  for  operations  and  the  acquisition  of 
technical  skills,  primary  healing  for  individual  surgeons  reached 
26. 03  (data  of  Ye.L.  Berezov),  87.03  (data  cf  N.M.  Yelanskiy),  88.03 
(data  cf  M.I.  Kuslik)  or  more  (Ye. I.  Zakharov,  B.D.  Dobychin  and  oth¬ 
ers).  The  example  presented  by  F.M.  Plotkin  is  highly  demonstrative 
in  this  respect :  in  the  first  50  cases  of  secondary  suture  of  one 
physician  of  the  Moscow  group  of  hospitals,  unsuccessful  outcomes 
were  noted  in  22.03,  but  in  only  10.03  in  the  next  50  cases. 

There  also  is  interest  in  the  outcomes  of  different  types  of  sec¬ 
ondary  suture.  Data  of  I. A.  Krivorotov  are  presented  below  (Table 
19). 


Table  19.  Outcomes  of  use  of  different  types  of  secondary 
suture 


Suture  type 

Sutures 
not  sep-  l 
arated 

i  — 

Partial  Complete 

suture  i  suture 

separationi  separation 

In  percent 

Primary  delayed 

60.7 

29.0 

10.  3 

Early  secondary 

70.  4 

j  22.6 

7.0 

Late  secondary 

72.2 

18.0 

9-3 

M.G.  Taborisskiy  presents  the  following  data  on  the  early  and 
late  secondary  sutures  (Table  20). 


Table  20.  Outcomes  of  use  of  early  and  late  secondary 
sutures 


Suture  type 

Sutures 
not  sep- 

j  Partial 

1  suture  i 

Complete 

suture 

arated 

separation 

separation 

In  percent 

Early 

secondary 

59.2 

j  21.2 

19.6 

Late 

secondary 

40.2 

;  50.3 

9.5 

The  outcomes  of  secondary  sutures  as  a  function  of  the  time  of 
their  application,  from  the  materials  of  N.I.  Garber,  are  evident  in 
Table  21. 
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Table  21.  Outcor.es  of  application  of  secondary  sutures  vs. 
their  application  times  _ 


Suture  application 
time 


Sutures  |  Partial  .  Complete 
!  not  sep-  j  suture  ,  suture 
|  arated  |  separation!  separation 


In  percent 


Op  to  1  month 
Prom  1  to  2  months 
3  months  or  more 


49.2 

47.6 

52.6 


45.9 

49.2 

30.2 


4.9 

3.2 

17.2 


Comparison  of  the  tables  indicates  a  lack  of  significant  differ¬ 
ence  in  both  absolute  and  relative  outcomes  of  all  three  types  of  sec¬ 
ondary  suture.  Primary  healing  was  observed  in  49.0-60.0fi!  of  the 
cases . 


Success  of  an  operation  evidently  depends  not  so  much  on  the  time 
since  wounding  as  on  proper  selection  of  indications  and  properly  exe¬ 
cuted  operating  technique.  It  should  be  taken  into  account  that  the 
essence  of  the  latter  in  all  three  types  of  secondary  suture  is  gener¬ 
ally  the  same.  Its  aim  is  to  draw  together  the  edges  of  the  wound 
capable  of  healing.  From  this  point  of  view,  it  makes  no  difference 
whether  the  edges  of  a  wound  covered  with  viable  granulation  or  free 
of  scars  and  cicatrizing  granulations  within  normal  tissue  are  joined. 
It  Is  important  to  determine  the  viability  of  the  connective  tissues, 
i.e.,  to  determine  the  proper  indications  and  technique  of  the  opera¬ 
tion.  It  follows  from  this  that  the  need  for  the  earliest  possible 
application  of  secondary  sutures  is  not  dictated  by  improvement  of 
the  immediate  results  of  the  operation,  but  by  the  time  savings  be¬ 
cause  of  limitation  of  the  period  of  conservative  treatment  of  wounds 
by  preparation  for  the  secondary  suture. 

The  Importance  of  wound  localization  for  the  outc  r.e  of  a  second¬ 
ary  suture  is  illustrated  by  Table  22,  taken  from  N.I.  Garber. 

Although  there  is  no  doubt  that  secondary  sutures  applied  in  re¬ 
gions  where  the  skin  cover  has  a  smaller  amount  of  underlying  muscles 
and  tissues  give  somewhat  better  results,  the  general  results  of 
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treatment  differ- insignificantly .  Thus,  secondary  sutures  of  soft 
tissue  wounds  basically  produce  a  successful  result  in  all  regions  of 
the  body. 


Table  22.  Outcomes  of  use  of  secondary  sutures  vs.  wound 
localization 


Wound  localization 

!  First  in 
tention 

-  Fartial 
suture 
i separation 

Complete 

suture 

separation 

In  percent 

Chest,  back 

62.8 

1  27 .  Q 

9.3 

Ucper  arm 

62.1 

35.1 

2.8 

Thigh 

,  55-9 

!  30.6  ; 

13.5 

Shank 

!  52.4 

34.4  1 

!  13.2 

Forearm 

i  43.7 

I  43.7 

|  12.6 

Analysis  of  the  outcomes  of  a  secondary  suture  applied  for  wound 
treatment  in  World  War  II  in  the  Soviet  Army  permits  the  statement 
that  more  than  half  the  cases  of  operation  were  completely  successful, 
i.e.,  they  permitted  reduction  of  the  treatment  time  of  soft  tissue 
wounds  to  a  minimum.  Further,  this  analysis  gives  a  basis  for  consid¬ 
ering  that,  with  proper  organization,  complete  success  can  be  achieved 
in  at  least  60.0-70.0?  and,  by  individual  surgeons,  in  70.0-80.0?  of 
the  cases.  It  can  also  be  considered  that  the  success  of  a  secondary 
suture  is  ensured  in  general,  regardless  of  the  time  since  wounding 
and,  to  a  certain  extent,  its  localization.  It  Is  difficult  to  over¬ 
estimate  the  value  of  these  conclusions,  on  consideration  that  they 
were  applied  to  approximately  24.0-25.0?  of  all  wounded. 

The  average  healing  time  of  soft  tissue  wounds  with  conservative 
treatment,  according  to  the  materials  of  N.N.  Burdenko  for  1943  were 
as  follows:  clearing  station  A,  from  56.4  to  71.2  days;  clearing  sta¬ 
tion  B,  from  47.3  to  89.4  days;  clearing  station  C,  from  55  to  104.6 
days . 


The  average  time  of  conservative  treatment  of  soft  tissue  wounds 
according  to  the  data  of  I. A.  Krivorotov  was  2  months.  With  the 
summary  data  of  N.N.  Burdenko  taken  into  account,  this  period  should 
be  considered  the  minimum. 
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V.'hat  effect  do  secondary  sutures  have  on  reduction  of  the  average 
treatment  time  of  soft  tissue  wounds? 

According  to  the  materials  of  N.II.  Burdenko  for  19^2,  in  primary 
healing,  the  average  treatment  times  are  10-15-20  days,  with  partial 
suture  separation,  20-25  days  and  with  complete  suture  separation,  20- 
50-60  days. 

The  corresponding  data  of  l1.,'!.  Yelanskiy  follow: 


Treatment  time  in  days  Percent 

10-15  38.2 

15-20  17.5 

20-30  24.4 

30-40  11.2 

-10-60  8.u 


N . N .  Yelanskiy  points  out  that,  with  early  secondary  and  primary 
delayed  sutures,  85.0?  of  the  wounds  heal  in  times  of  up  to  one 
month . 


According  to  the  observations  of  Ye.Ya.  Vyrenkov,  70.0?  of 
wounds  heal  in  periods  of  from  15  to  20  days  after  wounding,  19.0?  in 
from  20  to  30  days,  6.5?  in  from  30  to  45  days  and  4.5?  of  the  wounds 
in  more  than  45  days. 

According  to  I.L.  Mnatsakanov,  treatment  by  the  application  of 
sutures  is  reduced  by  an  average  of  from  17  to  30  days.  According  to 
B.D.  Dobychin,  healing  occurs  in  approximately  4  weeks,  in  21.7  days 
according  to  Ye. I.  Dymnikova  and  in  28  days  according  to  N.C.  Petrov. 

P.N.  Il'yachenko  considers  that  a  secondary  suture  reduces  the 
treatment  time  of  soft  tissue  wounds  from  45-60  to  20-30  days  and 
K.D.  Artemov,  from  66  to  33  days,  i.e.,  in  half.  A. Ye.  Laz'ko  also 
thinks  that,  with  the  application  of  secondary  sutures,  the  average 
treatment  time  is  cut  in  half. 

Less  reduction  in  healing  time  is  reported  by  V.A.  Landres  (by 
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5-11  days),  A.V.  Geyman  (13*7  days)  and  Ye. I.  Zakharov  (10  days). 


A  comparison  of  the  data  presented  shows  that  the  treatment  tine 
is  successfully  reduced  in  at  least  half  of  all  secondary  suture  cases 
from  2  months  to  1  month,  i.e. ,  by  half. 

Generally,  a  secondary  suture  can  be  used  on  at  least  24.0%  of 
all  wounded,  and  at  least  half  of  them  can  be  returned  to  duty  in  less 
than  a  month. 

These  are  highly  approximate,  greatly  understated  figures.  The 
average  healing  time  of  soft  tissue  wounds,  2  months,  is  the  least  in 
this  case,  as  is  evident  from  the  calculations.  Reduction  of  the 
treatment  times  in  primary  healing  alone  was  used  in  the  calculation, 
and  the  larger  groups  of  wounded  whose  wounds  healed  with  partial  su¬ 
ture  separation,  but  also  in  substantially  reduced  times,  were  not 
taken  into  account. 

According  to  the  data  of  N.N.  Yelanskiy,  based  on  an  extremely 
large  amount  of  material,  healing  of  approximately  80.0%  of  all  those 
operated  on  occurs  in  periods  of  up  to  one  month.  However,  the  under¬ 
stated  indicators  presented  characterize  the  high  effectiveness  of  the 
secondary  suture  method  and  its  great  importance. 

Medicinal  Therapy 

Medicinal  treatment  during  combat  was  used  in  some  form  in  the 
treatment  of  all  wounded,  but  its  value  was  far  from  the  same  for  dif¬ 
ferent  categories  of  them.  Medicinal  agents  were  used  in  giving  aid 
before  surgical  treatment,  during  operations  both  for  local  and  gener¬ 
al  effects,  as  well  as  in  subsequent  treatment. 

Medicinal  therapy  was  the  main  type  of  treatment  of  37.4%  of  all 
wounded,  from  the  time  of  wounding  all  the  way  to  recovery. 

Of  all  unoperated  wounded,  85.7?  were  subsequently  treatment  ex- 
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ciusiveiy  conservatively,  and  more  than  3/h  of  all  wounded  given  pri¬ 
mary  surgical  treatment  underwent  conservative  treatment  subsequently. 
A  number  of  pathological  processes  which  arose  in  a  wound  were  treat¬ 
ed  in  just  the  same  way  with  antiseptics  or  other  medicinal  agents, 
'■’ore  than  350  works  dealing  exclusively  with  questions  of  medicinal 
treatment  of  wounds,  and  a  very  large  number  of  works  which  touched 
on  the  question  under  discussion  to  some  extent  were  published  in  our 
domestic  literature  on  wartime.  More  than  100  preparations  used  for 
wound  treatment  had  been  proposed  by  the  start  of  the  war.  The  num¬ 
ber  of  them  increased  substantially  during  the  war,  although  it  must 
be  noted  that  the  majority  of  them  were  not  widely  distributed  and 
were  used  either  only  by  the  author  advertising  a  given  preparation 
or  a  small  group  of  persons  who  worked  jointly  with  the  author  (carbon 
gypsum,  Talgir.sk  water,  Barents  Sea  water,  toluidine  blue  and  many 
ethers).  Mo  more  than  half  of  all  wounded  were  treated  with  prepara¬ 
tions  proposed  during  the  war.  Preparations  approved  before  the  start 
of  the  war  were  used  in  the  treatment  of  the  remaining  wounded. 

Wartime  experience  confirmed  the  importance  of  antiseptics  with¬ 
out  fail  with  the  appropriate  indications  for  a  supplement  to  surgical 
treatment  of  a  wound.  Development  of  new  antibacterial  agents  and 
use  of  preparations  which  stimulated  repair  processes  are  brilliant 
achievements  of  modern  surgery.  With  an  efficient  combination  of  sur¬ 
gical  treatment  and  use  of  all  these  agents,  success  was  achieved  in 
considerably  shortening  wound  treatment  times  and  reducing  mortality. 

Efficient  medicinal  treatment  of  a  wound  should  be  based  on  rig¬ 
orous  consideration  of  processes  occurring  in  the  wound  at  the  time  of 
application  of  a  given  preparation.  Further,  its  task  is  to  eliminate 
features  which  hinder  wound  healing.  In  accordance  with  this,  at  dif¬ 
ferent  periods  of  healing  of  a  wound,  the  indications  for  use  of  me¬ 
dicinal  agents  differ,  and  they  should  be  directed  toward  factors 
which  are  of  dominant  importance  at  a  given  time. 

Thus,  immediately  after  wounding  and  before  primary  treatment, 
the  main  attention  was  given  to  prophylaxis  of  additional  bacterial 
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contamination  of  a  wound,  which  was  achieved  by  smearing  the  vicinity 
of  the  wound  with  a  5-102  alcoholic  tincture  of  iodine. 

The  method  of  immobilizing  microbes  by  smearing  the  vicinity  of 
the  wound  with  viscous  substances  (kleol,  mastizol)  did  not  become 
widespread  in  advanced  stages  although,  in  individual  case  records, 
there  are  indications  that  kleol  was  used  in  PMP  [regimental  aid  sta¬ 
tions]  for  additional  securing  of  dressings. 

In  1941,  it  was  proposed  to  fill  wounds  with  sulfanilamide  (N.N. 
Burdenko)  which,  by  hindering  the  growth  of  bacteria,  should  have  de¬ 
layed  their  reproduction  in  the  wound  and  made  its  treatment  more  ef¬ 
fective  at  later  times.  Streptocide  "rods"  were  advertised  for  this 
purpose.  However,  they  did  not  achieve  popularity  in  19^1,  and  they 
were  then  abandoned  as  unjustified.  Thus,  the  only  antiseptic  agent 
used  for  prophylaxis  of  infection  of  a  wound  during  the  entire  war  was 
iodine,  which  had  been  Introduced  into  medical  practice  approximately 
one  and  a  half  centuries  before.  Besides , this ,  all  wounded  were  in¬ 
jected  with  antitetanus  serum  for  prophylactic  purposes  during  the 
entire  war. 

Antiseptic  agents  were  used  subsequently  only  for  completion  of 
surgical  treatment  of  a  wound,  and  an  antiseptic  bandage  was  frequent¬ 
ly  applied  in  cases  where  surgical  treatment  was  not  indicated.  The 
requirements  placed  on  preparations  used  In  the  period  preceding  the 
development  of  granulation,  when  an  Infectious  source  in  a  wound  still 
is  not  clinically  manifested,  are  based  on  the  presence  of  necrotic 
sections  in  a  wound  which  contribute  to  the  development  of  infection. 

The  preparations  used  in  this  period  should,  on  the  one  hand, 
have  antiseptic  and  necrolytic  properties  and,  on  the  other  hand, 
stimulate  the  development  of  granulation.  Sulfanilamides  and  chlo¬ 
ramines,  which  were  widespread  during  the  war,  are  such  preparations. 

Chlorine  containing  agents,  as  was  pointed  out  above,  were  widely 
used  before  World  War  I  for  treatment  of  wounds,  and  they  were  first 
used  in  combat  by  N.I.  Pirogov.  Chloramine  was  introduced  in  medical 
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practice  in  1916  by  Dakin,  although  dichloramines  T  and  B  were  syn¬ 
thesized  as  early  as  1896  and  chloramines  T  and  B  in  1905. 

The  preparations  we  synthesized  are  superior  to  the  foreign  prep¬ 
arations  in  content  of  active  chlorine,  which  is  the  active  principle 
of  the  preparation. 

A  number  of  chlorine  containing  compounds  were  synthesized  in  the 
USSR  which,  although  they  were  adequately  tested  before  the  war 
(pantcsept,  azcchlcramiae ,  neopantocide,  etc.),  did  not  become  wide¬ 
spread  in  treatment  of  wartime  wounded. 

The  accicn  of  chlorine  containing  agents  is  based  on  three  fea¬ 
tures  : 

1.  displacement  of  hydrogen  from  its  combinations  in  pro¬ 
teins  and  formation  of  hydrochloric-,  acid  by  combining  with  it; 

2.  combination  with  the  hydrogen  of  water,  in  which  the  lib¬ 
eration  of  nascent  oxygen  occurs; 

3.  formation  of  chloramine  type  compounds  with  the  amino 
groups  of  proteins. 

According  to  the  data  of  a  number  of  authors,  besides  their  ef¬ 
fect  on  bacteria,  chlorine  containing  agents  have  the  property  of  ac¬ 
celerating  the  separation  of  necrotized  tissue  and  stimulating  the  de¬ 
velopment  of  granulation. 

Chloramine,  which  is  used  as  a  1-2%  solution  for  wetting  napkins 
and  tampons  inserted  into  a  wound,  does  not  damage  the  tissue  in  the 
wound.  It  was  used  extremely  extensively  In  the  war  for  treatment  of 
wounded.  Case  records  which  have  no  Indications  of  the  use  of  chlor¬ 
amine  at  3ome  period  of  treatment  of  the  wounded  are  an  exception. 

Chloramine,  as  an  antiseptic  agent  used  In  recently  infected 
wounds,  was  subjected  to  no  significant  criticism  in  the  pages  of  the 
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press  during  the  war.  The  use  of  other  antiseptics  together  with  it 
did  not  argue  the  negative  properties  of  chloramine,  but  the  more  val¬ 
uable  properties  of  these  compounds.  Sulfanilamides ,  used  as  a  powder 
in  a  wound,  by  contrast,  encountered  a  number  of  significant  objec¬ 
tions.  The  basic  negative  property  of  the  powdered  addition  was  the 
formation  of  a  scab  of  blood  soaked  powder  (M.N.  Akhut in)  which,  without 
adequate  contact  with  the  wound  surface,  did  not  display  its  antisep¬ 
tic  effect  and,  at  the  same  time,  contributed  to  the  production  of  ex¬ 
tremely  favorable  conditions  for  the  development  of  bacteria  in  the 
exudate  which  accumulated  under  it. 

Moreover,  doubts  arose  as  to  whether  a  sufficient  concentration 
of  the  preparation  could  be  achieved  in  the  wound  by  the  local  appli¬ 
cation  of  sulfanilamides  (N.N.  Burdenko,  S..I.  Banaytls,  S.L.  Libov  and 
ethers).  Local  application  of  the  preparation  began  to  be  combined 
with  its  internal  administration  in  the  first  days  of  the  war.  In  the 
first  months  of  the  war,  it  became  necessary  to  control  for  adequate 
doses  in  the  internal  use  of  sulfanilamides .  The  doses  were  specified 
in  special  instructions  on  the  use  of  preparations  of  the  sulfanila¬ 
mide  series.  Despite  the  fact  that  schemes  for  both  prophylactic 
(1.0,  0.5  every  hour  and  0.5  each  every  4  hours)  and  therapeutic  (2.0, 
1.0  every  hour  and  1.0  each  every  4  hours  night  and  day  with  the  ad¬ 
ministration  of  up  to  4  l  of  water  per  day)  doses  were  precisely  spec¬ 
ified,  over  a  number  of  months  prescription  of  sulfanilamides  of  0.3 
three  times  per  day  could  still  be  found. 

To  avoid  the  unfavorable  effects  of  powdered  sulfanilamides, 
pastes  and  emulsions  were  proposed  for  local  application.  The  most 
improved  of  them  proved  to  be  a  reversible  sonicated  emulsion,  pro¬ 
posed  by  B.M.  Solov'yev  and  extensively  used  by  S.I.  Banaytis . 

A  number  of  works  appeared  in  1943  (V.N.  Geynis ,  P.P.  Sakha:rov, 
Ye. I.  Gudkova,  A.N.  Leont'yeva),  which  recommended  the  use  of  powders, 
solutions  and  Internal  doses  of  sodium  salicylate.  This  preparation, 
besides  bactericidal  activity,  has  pronounced  necrolytic  properties, 
and  it  accelerates  granulation. 
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According  to  the  data  of  S..\T.  KclosovSkiy,  N.A.  Sreseli  et  al, 
preparations  of  urea,  metal  peroxides  (Ts.S. Kogan,  A. 3.  Kolodner,  A.V. 
Prctasevich  et  al),  hydrcperite  (F.Ya.  Zil’ber)  and  a  number  of  other 
compounds  used  by  individual  authors  for  treatment  of  fresh  wounds  in 
the  period  preceding  granulation  have  the  same  properties. 


-he 


Vishnevskiy  initially  consisted  of  Picis 


liquid! ,  Xeroformll  aa  3*0,  01.  Rlcinl  100.0;  however,  in  19^2,  A.V. 
Vishnevskiy  recommended  adding  20.0  sulfanilamide  and  2.0  chloramine 
to  this  prescription. 


The  use  of  compounds  which  have  antibacterial  and  bacteriostatic 
properties  was  dictated  by  the  need  to  localize  microbes  in  a  wound 
in  the  period  when  mobilization  of  the  protective  properties  of  the 
body  still  had  Just  begun,  when  the  spread  of  infection  in  tissues 
still  had  not  met  an  adequately  developed  barrier.  World  War  II  ex¬ 
perience  proved  the  advisability  and  justification  of  such  a  tactic 
(N.N.  Burdenko,  S.I.  Sanaytis  et  al). 


A  number  of  the  most  frequently  found  infection  pathogens  and 
recommended  chemotherapeuticsager.ts  are  presented  in  Table  23,  com¬ 
piled  by  I.V.  Lazarev. 

Table  23  illustrates  the  possibility  of  specific  action  on  those 
types  of  microorganisms  which  are  the  pathogens  of  the  most  serious 
infectious  processes  in  a  wound.  It  should  be  emphasized  that  all  the 
compounds  presented  first  became  widespread  during  World  War  II. 

Medicinal  Therapy  in  Period  of  Acutely  Developing  Inflammation  in  a 
Wound 


It  Is  known  that,  in  a  number  of  cases,  the  development  of  an  in¬ 
fectious  process  (anaerobic  and  sometimes  aerobic)  in  a  wound  is  ex¬ 
tremely  vigorous  and  sometimes  lightning  like. 

Experience  has  shown  that  only  active  surgical  intervention  (am¬ 
putations,  extensive  incisions  with  excision  of  infected  tissues)  are 
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successful  in  these  cases.  However,  medicinal  treatment  was  exten¬ 
sively  used  together  with  surgical  methods  in  the  overwhelming  major¬ 
ity  of  cases.  Suffice  it  to  point  out  that,  after  primary  treatment 
or  dressing  of  a  wound,  more  than  4/5  of  all  wounded  underwent  medici¬ 
nal  therapy. 


Table  23.  Most  frequently  found  wound  infection  pathogens  and 
recommended  chemotherapeutic  agents 


Pathogen 

Hemolytic  streptococci: 
Groups  A,  5,  C 

Group  D 
Staphylococci  : 

Aureus 


Albus 


Bact.  coll 
Cl.  Welch!! 


Chemotherapeutic  agent 


Sulfanilamide  preparations,  peni¬ 
cillin 

Effective  agents  not  found 

Penicillin,  sulfanilamide  prepa¬ 
rations  less  effective  (sulfa- 
thiazole  and,  by  some  data, 
sulfacil  strongest  acting  of 
them) 

Mo  exact  data;  penicillin  inef¬ 
fective;  sulfanilamide  prepa¬ 
rations  give  good  result  in 
urinary  infections 

Sulfanilamide  preparations 

Penicillin,  sulfanilamide  prepa¬ 
rations 

Penicillin,  sulfanilamide  prepa¬ 
rations 

Penicillin,  sulfanilamide  prepa¬ 
rations  weak 

Penicillin 

Sulfanilamide  preparations 


At  the  time  of  appearance  of  the  first  signs  of  infection,  medici 
nal  treatment  was  carried  out  in  two  directions:  in  the  form  of  gener 
al  restorative  measures  (transfusion  of  glucose,  giving  vitamins  and 
iron  and  calcium  preparations,  fish  oil,  etc.)  and  in  the  form  of  the 
use  of  antiseptic  agents,  both  locally  and  by  internal,  subcutaneous, 
intravenous,  intraarterial,  etc.,  administration. 


Chloramine,  hypertonic  saline,  sulfanilamides ,  Vishnevskiy  oint- 


were  most  widely  used  in  medical  treatment  at  this 


stare  c: 


The  temperature  curve,  pulse  and  laboratory  blood  study  data 
were  the  objective  indications  of  the  effectiveness  of  the  prepara¬ 
tions  used. 


The  local  course  of  the  process  was  evaluated  more  subjectively, 
and  the  correct  interpretation  of  the  condition  of  the  wound  and  the 
pathological  processes  in  it  depended  on  the  experience  of  the  treat¬ 
ing  physician  to  a  considerable  degree. 

Beginning  in  the  first  days  of  the  war,  comprehensive  study  of  a 
number  of  new  medicinal  agents  was  carried  out. 

Local  irrigation,  although  it  was  not  widespread  nevertheless 
was  used  in  a  number  of  both  frontline  clearing  station  and  army  hos¬ 
pitals.  The  previously  tested  chloramine,  sulfanilamide  solution  and 
preheated  potassium  permanganate  were  used  as  the  irrigation  solu¬ 
tions  . 


In  some  mobile  field  hospitals  and  evacuation  hospitals,  together 
with  constant  irrigation  a  simpler  method  proposed  by  N.I.  Pirogov, 
frequently  was  employed,  periodic  instillation  through  a  system  of 
tubing  previously  inserted  into  the  wound  or,  more  often,  by  periodic 
wetting  of  a  napkin  applied  to  the  wound.  In  nearly  all  cases,  the 
dressing  was  of  the  water-absorbent  type. 

A  water-absorbent  dressing  with  chloramine  was  used  most  often 
in  the  period  of  acute  development  of  inflammatory  symptoms  (more  than 
60.0?  of  all  wounded).  The  second  most  frequent  was  hypertonic  solu¬ 
tions.  Besides  8-10?  saline  solutions,  hypertonic  sugar  solutions 
(Ya.I.  Lipskiy),  Barents  Sea  water  (P.A.  Kul f chinskiy )  hypertonic  so¬ 
lutions  of  10-20?  Magnesiae  sulf uricl  and  Magneslae  citricae,  etc., 
were  used.  In  cases  where  osmotherapy  was  used  in  quite  wide  open 
wounds,  as  in  the  years  of  World  War  I,  It  completely  Jusitifed  it¬ 
self. 


Vishnevskiy  ointment,  which  proved  to  be  an  -r^^emelv  valuable 
agent,  received  considerable  distribution. 

Sulfanilamide  therapy  was  almost  universally  acknowledged  in  this 
period.  Besides  local  application  (in  the  form  of  powder,  irrigation, 
ointment  and  emulsions),  internal  administration,  subcutaneous  admin¬ 
istration  of  0.3?  sulfanilamide  solution  and  intravenous  and  intra¬ 
arterial  infusion  were  recommended  as  early  as  the  first  days  of  the 
war  (N.N.  Burdenko,  V.V.  Xovanov,  A.S.  Chechulin,  S.L.  Libov). 

Sulfanilamide  and  sulfidine  profited ■ from  the  greatest  distribu¬ 
tion  among  the  sulfanilamide  preparations  (there  are  more  than  200 
preparation  names).  Sulfazole  was  extensively  used  in  1944-1945. 

A  substantial  domestic  literature  was  accumulated  during  the  war, 
which  dealt  with  the  question  of  sulfanilamide  therapy  of  wounds. 

More  than  100  works  appeared  in  the  periodic  press  and  in  collections 
of  individual  institutions  engaged  in  the  treatment  of  wounded.  Ex¬ 
tremely  pessimistic  statements  (M.N.  Akhutin)  were  found  together  with 
enthusiastic  testimonials.  However,  by  the  end  of  the  war,  the  over¬ 
whelming  majority  of  physicians  considered  sulfanilamides  to  be  power- 
j  ful  antibacterial  preparations. 

One  negative  aspect  of  sulfanilamides  is  the  necessity  for  contin¬ 
ual  maintenance  of  a  high  concentration  of  them  in  the  blood,  from  4 
to  12  mg?.  Such  a  concentration  can  only  be  maintained  by  their  sys¬ 
tematic  application.  More  than  that,  in  study  of  case  records,  cases 
of  extremely  irregular  administration  of  sulfanilamides  were  found, 

i 

which  evidently  contributed  to  the  appearance  of  sulfanilamide  resis- 
,  tant  forms  of  microbes.  In  order  to  avoid  this,  on  the  fronts  where 

•  I  ;  surgical  work  was  headed  by  S.I.  Banaytis,  the  administration  of 

sulfanilamides  to  patients  and  wounded  was  carried  out  at  strictly  de- 
|  termined  hours  of  the  day  (for  example,  at  12  noon,  4  p.m.,  etc.), 

i  which  considerably  increased  effectiveness.  Combat  experience  showed 

that  both  sulfanilamides  and  other  medicines,  the  effects  of  which 

t 

'  depend  to  a  considerable  extent  on  the  timely  administration  of  sub- 
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sequent:  doses,  should  he  used  according  to  a  rigorously  thought  out 
system.  Otherwise,  these  preparations  not  only  do  not  yield  a  bene¬ 
fit,  they  sometimes  become  harmful. 

Another  unfavorable  property  of  sulfanilamides  and  the  resultant 
necessity  of  continuous  laboratory  monitoring  of  the  condition  of  the 
hemopoietic  organs  and  kidneys. 

A . V .  Rusakcv  notes  an  inhibiting  effect  of  sulfanilamides  on 
the  healing  of  muscle  tissue  wounds.  The  experimental  work  of  V.N. 
Mogil ' nitskiy  and  A.V.  Goryachev  points  out  the  retardation  of  pro¬ 
liferative  and  repair  processes  in  cerebral  tissues. 

Besides,  it  should  be  taken  into  account  that  an  adequate  concen¬ 
tration  of  the  preparation  cannot  be  obtained  at  all  in  the  blood  of  a 
number  of  persons.  If  it  is  added  to  this  that  many  pathogenic  micro¬ 
organisms  are  sulfanilamide  resistant,  indication  of  the  necessity  for 
stopping  administration  of  the  preparation  in  the  absence  of  an  effect 
after  5-7  days  of  its  use  becomes  completely  Justified. 

The  best  results  were  obtained  by  a  combination  of  local  applica¬ 
tion  of  sulfanilamides  with  general  application.  V.M.  Mysh,  N.N.  Bur¬ 
denko,  V.V.  Kovanov,  S.L.  Libov,  A. I.  Chechulin  and  others  point  out 
the  extremely  promising  results  obtained  by  the  intraarterial  admin¬ 
istration  of  these  preparations. 

In  June  19^8,  at  a  meeting  of  the  USSR  Academy  of  Medical  Sci¬ 
ences,  sulfanilamides  received  a  favorable  evaluation  by  a  number  of 
those  present  (V.M.  Karasik,  S.I.  Banaytis).  S.I.  Banaytis  pointed 
out  their  positive  prophylactic  and  therapeutic  effects,  and  V.M. 
Karasik,  the  presence  of  antitoxic  properties,  together  with  bacterio¬ 
static  properties.  Besides,  the  thought  was  expressed  that  there  was 
a  synergistic  effect  of  sulfanilamides  and  penicillin  (S.I.  Banaytis). 

A  favorable  result,  was  obtained  by  use  in  the  period  of  acutely 
inflammatory  symptoms  of  bacteriophage.  Bacteriophage  was  favorably 
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evaluated  before  the  Finnish  War  (M.P.  Pokrovskaya  and  coauthors). 
During  World  War  II,  bacteriophage  was  successfully  used  in  the  form 
of  dressings  and  injections  around  the  wound  by  V.I.  Kolesov  in  Lenin¬ 
grad.  In  19*H,  19**2,  1943  and  1945,  Instructions  on  the  use  of  bac¬ 
teriophage  were  published,  which  were  approved  by  the  head  of  the  Main 
Military  Medical  Administration.  A  number  of  reports  (D.L.  Tsulukidze, 
I.V.  Yeroshchenko,  Ya.S.  Krinitskiy,  M. Ye .  Krol' ,  A.V.  Popova  et  al) 
confirm  the  favorable  results  obtained  by  the  use  of  bacteriophage  in 
hospitals  and  in  experimental  research. 

However,  it  should  be  noted  that  phage  therapy  in  the  treatment 
of  wounded  did  not  become  widespread  during  World  War  II.  The  reasons 
for  this  were  the  difficulty  of  obtaining  effective  preparations  in 
sufficient  quantity  and  difficulties  in  their  storage. 

As  is  known,  substances  extracted  from  bacteria,  fungi  and 
plants,  which  retard  the  development  of  microorganisms  and  were  called 
antibiotics,  practically  began  to  be  used  during  World  War  II.  Based 
on  the  antagonistic  action  of  microbes  noted  by  Pasteur,  I. I.  Mech- 
nikov  and  N.F.  Gamaley,  Fleming  discovered  a  new  agent  which  retarded 
the  growth  of  staphylococci  and  then  subjected  them  to  lysis.  A  green 
mold  contained  this  agent.  The  first  observations  of  Fleming  were  in 
1928.  The  existence  of  such  an  effect  was  noted  as  early  as  the  last 
century  by  A.G.  Polotebnov  and  V.M.  Manassein,  and  it  was  even  used  for 
therapeutic  purposes.  However,  much  time  was  required  before  peni¬ 
cillin  was  obtained  in  sufficient  quantity,  studied  and  tested  so  much 
that  it  could  be  used  under  field  combat  conditions  for  control  of  in¬ 
fections  of  gunshot  wounds.  Its  therapeutic  action  was  shown  in  the 
work  of  Florey  and  Abraham. 

The  initial  observations  left  a  favorable  impression,  and  testing 
was  transferred  to  the  front  and  to  ships  from  the  rear  hospitals. 
Testing  was  carried  out  mainly  on  wounds  of  the  extremities  with  bone 
damage . 

Penicillin  was  applied  locally,  as  well  as  in  the  form  of  intra¬ 
venous  and  intramuscular  injections.  The  calcium  and  sodium  salts  of 

333 


penicillin  were  usee  for  practical  purposes  in  solution,  in  dry  form 
and  in  the  form  of  ointments.  These  initial  studies  and  observations 
showed  that  the  local  application  of  penicillin  is  of  less  value,  al¬ 
though  it  is  easily  absorbed  through  a  fresh  wound.  It  was  determined 
that  well  purified  penicillin  is  harmless,  and  that  it  does  not  act  on 
ail  microbes,  but  mainly  on  straphylococci ,  streptococci,  gonococci, 
pneumococci  and  slightly  on  the  anaerobic  group.  However,  primary 
surgical  treatment  of  wounds  remained  mandatory,  and  only  a  relative 
effect  of  the  use  of  penicillin  was  obtained  in  severe  forms  of  gen-' 
eral  infection.  An  extremely  favorable  effect  of  penicillin  was  es¬ 
tablished  in  severe  gunshot  fractures.  Thus,  with  penicillin  treat¬ 
ment,  2/3  of  fractures  healed  in  two  months  and  4/5  in  three  months. 
Penicillin  was  administered  every  3  hours  for  5  days  (or  by  the  drop 
method  with  glucose).  In  wounds  of  the  upper  extremities,  500,000 
units  were  administered  during  the  entire  course  and  from  700,000  to 
1,000, 0CC  units  in  10  days  in  wounds  of  the  thigh  and  shanks.  In  the 
Soviet  Union,  penicillin  was  initially  obtained  from  abroad  but,  by 
October  1942,  in  the  laboratory  headed  by  Z.V.  Yermol'yeva,  the  ex¬ 
traction  of  active  strains  of  Penlcllllum  began.  The  Penicllllum 
crustosum  strain  proved  to  be  the  most  active.  The  Soviet  prepara¬ 
tion  penlclllin-krustocin  was  obtained  from  it. 

Soviet,  English,  Canadian  and  American  penicillins  were  tested 
during  the  war.  The  initial  observations  were  carried  out  in  the 
clinics  of  N.N  Burdenko,  N.I.  Grashchenkov,  I.G.  Rufanov  and  V.S. 

Levit  and  by  S.0.  Portugalov  and  I.M.  Belousova  under  the  direction  of 
S.S.  Girgolav,  in  the  Main  Military  Medical  Administration  Scientific 
Research  Hospital.  The  initial  doses  of  Intramuscularly  administered 
penicillin  were  small,  and  the  high  doses  now  used  arrived  gradually. 
It  was  possible  to  test  penicillin  only  on  some  fronts.  Soviet  Army 
3urgeon  in  Chief  N.N.  Burdenko  personally  headed  the  team  for  con¬ 
ducting  the  work  on  one  of  the  Baltic  fronts.  This  team  was  able  to 
conduct  the  required  studies  under  front  conditions  and  compile  in¬ 
structions  for  combat  surgeons.  At  the  same  time,  N.N.  Burdenko  in¬ 
troduced  intraarterial  (In  a.  carotis)  administration  of  penicillin 


solutions  In  purulent  complications  of  brain  wounds. 


The  conclusions  of  the  team  are  reduced  basically  to  the  follow- 


1.  penicillin  does  not  replace  surgical  treatment  of  a 
wound,  but  it  supplements  it  extremely  significantly,  contributing  to 
the  prevention  of  complications  of  purulent  and  anaerobic  infections; 

2.  in  the  case  of  already  developed  purulent  infections, 
penicillin  undoubtedly  is  an  effective  agent,  with  simultaneous  sur¬ 
gical  intervention,  however,  if  there  were  indications  for  it; 

2.  both  local  and  general  use  of  penicillin  is  recommended, 
but  the  combination  of  both  methods  is  the  most  effective. 

The  testing  of  penicillin  showed  that  it  is  a  powerful  agent  for 
control  of  a  wound  infection  but,  primarily,  that  the  use  of  antibi5-  ■ 
otics  makes  it  possible  to  again  raise  the  problem  of  control  of  in¬ 
fection  of  a  gunshot  wound,  the  most  serious  complication  of  combat 
trauma.  Antibiotics  should  have  an  effect  on  a  number  of  severe  com¬ 
plications  of  wounds,  by  reducing  their  duration  and  increasing  the 
percent  recovery  of  complete  fitness. 

A  large  number  of  antibiotics  are  known  at  present  but,  during 
World  War  II,  besides  penicillin,  only  gramicidin  was  used  on  an  ex¬ 
tremely  modest  scale. 

Its  chemical  structure  is  that  of  a  crystalline  polypeptide.  In 
the  Soviet  Union,  gramicidin  was  obtained  in  19^2  in  the  Central  In¬ 
stitute  of  Malaria  and  Parasitology,  by  G.P.  Gauze  and  M.G.  Brazh¬ 
nikova  (gramicidin  C).  Its  bactericidal  strength  exceeded  that  of 
the  American  preparation  "thyrotrocitin. " 

Gramicidin  is  classified  as  a  bactericidal  preparation  by  its 
properties,  and  it  is  intended  only  for  local  action  on  a  wound  sur¬ 
face.  Because  of  its  hemolytic  properties,  gramicidin  is  unsuitable 
for  intravenous  and  intramuscular  administration.  Because  of  the 
characteristics  indicated,  gramicidin  was  demonstrated  as  a  thera- 
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peutic  preparation  in  infected  wounds,  especially  if  staphylococci 
were  predominant.  According  to  the  data  of  the  clinic  of  I.G. 

Rufancv,  the  bactericidal  properties  cf  gramicidin  exceed  those  of 
chlcracid  32  times,  chloramine  16  times  and  rivanol  k  times. 

The  properties  of  gramicidin  now  differ  considerably  from  those 
of  the  initial  preparation.  With  prolonged  application  to  a  wound, 
it  inhibits  the  development  of  granulation  tissue  sooner  (observations 
of  the  Main  Military  Medical  Administration  Scientific  Research  Hospi¬ 
tal),  which  is  not  observed  now.  Gramicidin  was  applied  locally  to 
act  on  wound  flora  before  secondary  sutures,  mainly  on  soft  tissue 
flora. 


Gramicidin  did  not  become  widespread  during  World  War  II.  It  was 
used  mainly  In  rear  therapeutic  institutions. 

As  is  evident  from  the  brief  survey  presented,  antibiotics  failed 
to  become  widespread  during  the  war  but,  after  the  war  the  use  of 
antibiotics,  of  penicillin  in  particular,  became  extremely  popular  In 
surgical  practice  for  both  therapeutic  and  prophylactic  purposes. 

Medicinal  Treatment  After  Abatement  of  Acute  Symptoms 

When  acute  inflammatory  symptoms  in  a  wound  died  down,  tempera¬ 
ture  became  normal  and  the  wound  was  covered  with  granulation  and 
only  a  small  amount  of  pus  usually  was  discharged,  surgeons  were  faced 
with  the  task  of  achieving  the  most  rapid  epithellalizatlon  of  it.  This 
was  achieved  in  two  ways,  by  plastic  closing  of  the  wound  or  applica¬ 
tion  of  secondary  sutures,  and  by  stimulation  of  epithellalizatlon. 
Healing  of  1/7  of  all  wounded  was  achieved  by  means  of  the  first 
method,  and  conservative  treatment  was  carried  out  to  complete  wound 
healing  of  6/7. 

The  question  of  the  stimulation  of  healing  of  wounds  arose  in  the 
first  months  of  the  war.  It  became  of  special  importance  for  GLR 
[hospital  for  slightly  wounded]  and  rear  hospitals.  The  large  number 
of  works  dealing  with  this  question  which  appeared  during  the  war 
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actually  earr.e  mainly  from  these  institutions. 

The  basic  cause  of  failure  was  inaccurate  determination  of  the 
indications  in  cases  of  the  use  of  stimulators.  Per  example,  in  some 
cases,  efforts  were  made  to  achieve  cicatrization  with  sequestrae  or 
foreign  bodies  subject  to  suppuration  in  the  wound.  Further,  after 
acute  symptoms  passed,  treatment  was  extremely  often  reduced  to  chang¬ 
ing  dressings  with  antiseptics  (chloramine,  rivanol  or  hypertonic 
solution).  In  these  cases,  epithelialization  of  a  wound  frequently 
was  delayed  and  sometimes  completely  stopped.  3ased  on  this,  a  diag¬ 
nosis  of  a  long  term  nonhealing  wound  or  ulcer  was  made,  while  it  was 
necessary  to  change  the  medicinal  agent  used  for  treatment  and  carry 
out  several  redressings  with  careful  dressing  of  the  vicinity  of  the 
wound. 

Each  agent  used  for  wound  treatment  was  an  irritant  to  some  ex¬ 
tent,  which  stimulated  repair  processes,  but  it  lost  this  property 
upon  extremely  long  term  use  and  resulted  in  slowing  down  of  epithe¬ 
lialization. 

The  efforts  of  biologists  and  physicians  were  directed  for  many 
years  to  finding  methods  which  accelerate  wound  healing.  As  early  as 
1840,  N.I.  Pirogov  pointed  out  the  importance  of  outflowing  blood  for 
wound  healing.  In  the  opinion  of  N.I.  Pirogov,  blood  forms  adhesive 
substances  which  stimulate  the  plastic  functions. 

In  the  prewar  years,  a  tissue  treatment  method  was  developed  by 
V.P.  Filatov  (1935).  He  proposed  the  use  of  layer  by  layer  partial 
scar  homoplasty  to  clear  up  a  necrotic  transplant.  Further  studies 
led  V.P.  Filatov  to  the  conclusion  that  the  introduction  of  various 
cold  preserved  tissues  or  their  derivatives  (extracts,  pastes)  into 
the  body  stimulates  its  regenerative  capacity.  The  author  called  the 
proposed  method  "tissue  treatment." 

V.P.  Filatov  proposed  the  following  considerations  as  a  working 
hypothesis : 
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1.  substances  enter  the  bcdy  of  the  recipient  from  cold 
preserved  tissue,  which  stimulate  regeneration  and  resorption  proc¬ 
esses  which,  with  a  pathological  process  present,  can  lead  to  its 
eliminat ion; 


2.  these  substances,  which  the  author  called  "conservation 
factors,"  act  on  the  catalyst  principle; 

3.  part  of  the  conservation  factors  are  in  the  free  state, 
and  part  are  chemically  or  adsorptively  bound  to  the  transplant  tis¬ 
sue; 


the  conservation  factors  are  heat  resistant; 

5.  conserved  tissue  introduced  into  the  body  mobilizes  sys¬ 
tems  of  sanitizing  reactions  which  act  as  a  broad  range  stimulus  to 
the  macrcorganism; 

6.  a  transplant  subjected  to  low  temperature  does  not  die, 
but  is  in  a  state  of  "survival,"  and  the  low  temperature  protects  it 
from  breakdown  and  preserves  its  viability; 

7.  "difficult  conditions  force  living  tissue  to  change  to 
other  stimulators  of  its  vital  processes"  (V.P.  Filatov). 

In  1936,  A.  A.  Bogomolets  proposed  an  antireticular  cytotoxic 
serum  (ATsS)  as  a  substance  capable  of  eliminating  a  number  of  patho¬ 
logical  processes.  Numerous  observations  of  the  action  of  this  serum 
indicate  that  its  administration  is  a  strong  impetus  to  the  repair 
processes  which  occur  in  the  body  (A.G.  Penshin  and  L.N.  Chernysheva, 
A. A.  Bogomolets,  O.A.  Bogomolets). 

Thus,  a  sufficient  quantity  of  domestic  agents  and  methods  for 
stimulation  of  wound  healing  was  available  to  our  surgeons  by  the  be¬ 
ginning  of  World  War  II.  Observation  of  the  effect  of  these  agents 
continued  during  the  war. 
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N.I.  Krauze  (1 9«2)  changed  the  method  of  tissue  treatment  pro¬ 
posed  by  V.F.  Filatov,  by  introducing  their  chemical  treatment.  Dur¬ 
ing  the  war,  various  tissues  preserved  by  the  M. I. Krauze  method  were 
used  for  stimulation  of  wound  healing  with  favorable  results. 

The  ATsS  of  A. A.  Bogomolets  and  the  tissue  supplement  according 
to  V.?.  Filatov,  as  well  as  in  the  modification  of  N.I.  Krauze,  were 
used  most  often  as  stimulators.  Moreover,  a  number  of  new  substances 
were  proposed  which  accelerate  epithelialization.  Thus,  for  example, 
D.I.  Golidberg  proposed  an  embryonic  extract  ointment.  The  observa¬ 
tions  of  a  number  of  authors  (mainly  the  colleagues  of  D.I.  Gol'.dberg, 
N.F.  Kochergin,  V.A.  Chepurin  et  al)  confirmed  the  data  of  D.I. 
Gol'dberg.  Toward  the  end  of  the  war  (1944),  the  D.I.  Gol'dberg  oint¬ 
ment  was  -widely  used  in  the  hospitals  of  Tomsk  (Ye. A.  Gromova,  V.P. 
Xirolyubov,  P.M.  Nagorskiy). 

Together  with  ATsS,  a  granulotoxin  proposed  by  I.M.  Neyman,  based 
on  the  same  self  stimulation  principle,  achieved  some  popularity. 

R.F.  Belkin  observed  an  epithelialization  accelerating  effect  of  small 
doses  of  thyroidine  (1945). 

The  acceleration  of  wound  healing  was  noted  upon  exposure  to  ex¬ 
tract  of  coniferous  needles  (D.B.  Bronshteyn),  wild  rose  (R.K. 
Movshovich),  Talginsk  water  (S.M.  Nekrasov),  extract  of  Dlptera  co¬ 
coons  (N.V.  Ryabinina),  plantain  leaves  (R.K.  Aliyev)  and  many  other 
substances . 

Physicians  who  proposed  new  agents  tried  to  use  preparations 
which  were  not  In  short  supply  in  the  locality  where  they  worked. 
Therefore,  the  majority  of  the  agents  proposed  were  used  mainly  in  the 
place  where  they  were  proposed. 

It  should  be  noted  in  summary  that  specific  medicinal  actions  on 
a  gunshot  wound  are  characteristic  of  specific  stages  (Table  24). 


Table  24.  Purpose  of  medicinal  treatment,  preparations  and 
methods  of  their  use  in  various  stages  of  evacuation 


Stage  Medicinal  treat-  Preparations  and  methods 

rnent  purpose  of  use 


.UiU 
n  4  n 


UCLX—  .  *  u* 

sta-  secondary  infec¬ 
tion 


tion] 

FMP  [regimen-  Prophylaxis  of  in- 
tal  aid  sta-  fection  (anaerobic 
ticn]  and  aerobic) 


MSB  and  Prophylaxis  of  in- 

KhPPG  [medi-  fection 

cal  battalion 

and  mobile 

surgical  hos- 

r.  it  all 

Tirsc  line  Control  of  develr 
XhPPG  and  AGLR  oped  infectious 
^ army  hospital  complications 
for  slightly  , (mainly  anaerobic 
wounded]  'infections) 


Hospitals , 
UGPEP  [gen¬ 
eral  advance 
field  clear¬ 
ing  station], 
PEP  [clearing 
station],  GLR 
[hospital  for 
slightly 
wounded]  and 
FEP  [front 
line  evacua¬ 
tion  station] 


Control  of  devel¬ 
oped  infections 

Attempt  to  local¬ 
ize  infection 
within  primary 
infected  tissue 

Preparation  of 
wound  for  sec¬ 
ondary  suture  ap¬ 
plication  and 
i  conduct  of  plas¬ 
tic  wound  closing 
procedures . 

; Stimulation  of 
■wound  healing 


Rear  hospi-  i Control  of  infec- 
tals  Itions  in  wound, 

I  localization  of 
I  infection  within 
I  primary  infected 
tissues 

Stimulation  of 
wound  healing 


Smearing  vicinity  of  wound 
with  tincture  of  iodine 

Same  and  filling  (in  some 
cases)  wound  with  sulfanila¬ 
mide  powders.  Administration 
of  antitetanus,  antigangrene 
serums  to  wounded  with  muscle 
destruction 

Locally  extensive  use  of  anti¬ 
septics 


General  action:  sulfanilamides , 
penicillin,  sera,  general  re¬ 
storative  agents  (blood  trans¬ 
fusion,  injections) 

Locally  extensive  use  of  anti¬ 
septics 

Use  of  tissue  regeneration  and 
wound  epithelialization  accel¬ 
erators  (stimulators).  General 
action,  sulfanilamides,  anti¬ 
biotics,  ATsS,  sera:  antigan¬ 
grene  and  antitetanus.  General 
!  restorative  preparations  (vita- 
jmins,  blood  transfusion,  etc.) 


i 


I  Same  as  in  PEP  hospitals,  but 
methods  of  stimulation  of 
|  wound  healing  and  their  prep- 
;  aration  for  secondary  suture 
application  of  overwhelming 
j  importance 
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Table  2-r  Tout'd.  _ _ _ _ 

Preparation  of  1 
wound  for  second¬ 
ary  suture  appli¬ 
cation  of  plastic 
surgery 

World  War  II  experience  showed  that  the  use  of  antiseptics  is  a 
highly  advisable  supplement  in  wound  treatment. 


Their  use  in  treatment  of  suppurated  wounds  completely  justi¬ 
fied  itself. 


Medicinal  treatment  will  be  successful  only  in  those  cases  where 
it  is  combined  with  timely  surgical  interventions  when  indicated  (se- 
questrae,  foreign  bodies,  etc.). 

Efficiently  performed  medicinal  treatment  of  a  wound  provides  for 
strict  individualization  in  selection  of  the  appropriate  preparations, 
rigorous  follow  up  of  the  condition  of  the  wound,  the  nature  of  the 
infectious  process  and  steady  attention  to  the  general  condition  of 
the  body  (nature  of  the  temperature  curve,  blood  pattern,  patient 
weight ,  etc . ) . 

General  and  local  application  of  antiseptics  succeeds  in  local¬ 
izing  an  infection  to  the  primary  infected  tissue,  preventing  its  gen¬ 
eralization  and  reducing  mortality  in  many  cases.  The  strongest  anti¬ 
bacterial  preparations  during  the  war  was  sulfanilamides  and  penicil¬ 
lin.  The  extensive  use  of  penicillin  gives  no  basis  for  constricting 
the  indications  for  use  of  sulfanilamides.  In  many  cases,  the  simul¬ 
taneous  effect  of  sulfanilamides  and  penicillin  evidently  produces  the 
best  effect. 

The  use  of  wound  healing  stimulators  is  efficient.  However, 
there  is  no  general  purpose  preparation  at  this  time  which  could  be 
used  at  all  stages  of  wound  healing. 

Long  term  local  application  of  the  same  substance  in  wound  treat¬ 
ment  results  in  a  reduction  in  the  therapeutic  effect  and  slowing  down 
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and  sometimes  stopping  of  the  regenerative  and  repair  processes.  A 
change  of  preparation  is  indicated  in  these  cases.  Table  25  presents 
preparations  used  during  World  War  II  in  wound  treatment,  which  were 
reported  in  the  periodic  press. 


Table  25.  Preparations  used  in  wound  treatment  during  World 
War  II. 


Agents  proposed  before 

1914 

Marne  of  substance 

On  fresh  wound  On  granulating 

wc  una 

Alcohol 

Iodine 

Iodoform 

Potassium  permanganate 
Mikulich  ointment  | 

Scarlet  red  . 

i  i  i  i  i 

i  i  i  i  +  i 

i 

+  +  +  +  i  + 

Agents  tested  during  1914-1918  war  and  interwar  years 


Marne  of  substance 

On  fresh  wound 

T 

On  granulating 
wound 

Antitetanus  serum 

+ 

Antigangrene  serum 

+ 

— 

Bacteriophages 

+ 

! 

Antiviruses 

+ 

— 

Chloramine 

+ 

Hypertonic  saline  solution 

+ 

1 

Agents  distributed  after  1914-1918  war 

Name  of  substance 

On  fresh  wound 

; On  granulating 

wound 

Rlvanol 

+ 

Vishnevskiy  ointment 

+ 

+ 

Neopantocide 

+ 

— 

Chloracide 

+ 

— 

Azochloramine 

+ 

! 

Bactericide 

+ 

— 

Ammagren 

+ 

+ 

Aniline  dyes 

+ 

+ 

Chalk  dressings 

+ 

+ 

Hypertonic  sugar  solution 

+ 

+ 

Hypertonic  magnesium  sulfate  + 

+ 

solution 

Balsam  fir 

+ 

+ 

Naphthalane  ointment 

1  + 
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Vitamin 

C 

- f - - - - - 1 

1 

+ 

Vitamin 

A 

+ 

Vitamin 

D 

—  — 

+ 

Agents  first  used  during  World  War  II 

i 

Name  of  substance  On  fresh  wound  ,  On  granulating 

wound 


Sulfanilamides 
Antibiotics 
Sodium  salicylate 
Zinc  peroxide 
Perborates 
Urea 

Carbon  gypsum 
Aqueous  iodine  solutions 
Iodine  vapor  disinfection 
Wood  smoke  fumigation 
Hydrochloric  acid  solutions1 
Lye 

Toluidine  blue 
Acidolphilus  paste 
Antiulcerin  1 

Oxygen  therapy  ; 

Juniper  oil  j 

Hemodressing  j 

Tissue  dressings  ; 

Chlorobutyrate  dressing 
ATsS  ; 

Gol'dberg  ointment 
Conserved  tissues  (Filatov): 
Chemically  treated  tissues  j 
Paraffin  dressings 
Talginsk  water 
Vegetable  oils 
Hormones 
Animal  fats 
Used  crankcase  oil 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 


+ 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


In  concluding  discussion  of  the  question  of  the. medicinal  ther¬ 
apy  of  wounds,  it  should  be  emphasized  again  that  medicinal  therapy  is 
not  an  independent  method.  It  achieves  the  purpose  only  in  combina¬ 
tion  with  timely  surgical  intervention,  frequently  as  a  supplement  to 
it.  The  use  of  medicinal  agents  assumes  the  physician's  knowledge  of 
both  the  mechanism  of  action  of  a  given  substance  and  a  profound 
knowledge  of  the  processes  occurring  in  a  wound.  Only  on  this  condi¬ 
tion  can  skillful  selection  of  a  medicinal  agent  channel  the  proc¬ 
esses  in  the  desired  direction,  and  efficiently  control  those  local 
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and  general  complications  which  arise  in  a  wound. 


The  abundant  selection  of  medicinal  agents  available  to  our  phy¬ 
sicians  during  World  War  II  presented  all  possibilities  of  efficient 
wound  treatment.  Wherever  there  was  no  standard,  i.e.,  the  physicians 
did  not  attempt  to  use  a  single  medicinal  form  in  diverse  pathological 
processes  occurring  in  wounds,  elimination  of  the  infectious  process 
and  healing  of  the  wound  succeeded  in  the  overwhelming  majority  of 
cases . 


It  is  true  that  far  from  all  the  medicinal  agents  listed  above 
were  widely  distributed,  but  some  of  them  (chloramine,  sulfanilamides, 
Vishnevskiy  ointment,  hypertonic  solution)  were  used  everywhere.  Some 
agents  proposed  as  substitutes  for  those  in  short  supply  were  used 
mainly  at  the  place  they  were  produced  (for  example,  juniper  oil).  A 
portion  of  the  agents  proposed  for  wound  treatment  still  have  not  gone 
beyond  experimental  testing,  and  their  use  also  was  limited  to  the 
author  proposing  them  and  his  closest  colleagues  (carbon  gypsum,  fumi¬ 
gation,  zinc  peroxide,  urea,  lye,  used  crankcase  oil  (OKM) ,  etc.). 

Antiseptics  were  widely  used  at  all  stages  of  evacuation,  while 
healing  stimulators  were  used  to  a  greater  extent  in  the  rear  hospi¬ 
tals  and  hospitals  for  slightly  wounded. 


CHAPTER  VI 

OUTCOMES  AND  CONCLUSION 


Outcomes 


The  outcome  of  a  wound  can  be:  1.  complete  recovery,  i.e.,  wound 
healing  with  a  scar  and  complete  restoration  of  function  of  the  In¬ 
jured  region;  2.  wound  healing  with  loss  of  capacity  for  work  and  com¬ 
bat  readiness  to  some  degree  up  to  complete  loss  of  them;  3.  death  of 
the  wounded.  Practically  however,  the  state  of  health  at  the  time 
when  he  leaves  the  last  treatment  institution  must  be  considered  the 
outcome  of  the  wound.  His  discharge  can  occur  when  treatment  of  the 
wound  or  its  immediate  aftereffects  still  have  not  been  completed. 
Subsequently,  after  discharge,  the  wounded  loses  contact  with  the  hos¬ 
pitals.  Therefore,  such  cases  of  wounds,  the  treatment  of  which  is 
not  essentially  complete,  but  continues  at  a  health  resort,  in  a  sana¬ 
torium  or  at  home,  as,  for  example,  in  chronic  complications  of  the 
wound  which  do  not,  however,  prevent  the  wounded  from  being  outside  a 
treatment  institution  or  even  performing  work,  are  compelled  to  fall 
into  "outcomes."  Thus,  incompletely  healed  wounds  covered  with  a 
scab,  fistulas  remaining  at  the  wound  site  and  ulcers  which  developed 
at  the  wound  site  also  must  provisionally  be  considered  outcomes. 

Accounting  is  further  severely  complicated  in  that ,  with  the  pas¬ 
sage  of  time,  other  illnesses  and  fatal  outcomes  from  them  are  added 
to  the  primary  suffering. 
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Two  types  of  wound  outcomes  are  distinguished  in  wartime  surgery, 
expert  and  clinical. 

Expert  outcomes  are  determined  by  the  functional  state  of  health 
of  a  given  wounded,  with  his  combat  readiness  and  fitness  for  continu¬ 
ation  of  military  service  taken  into  account  first  and  foremost.  With 
invalidism,  the  degree  of  loss  of  capacity  for  work  is  determined: 
temporary  or  permanent,  according  to  which  the  wounded  is  included  in 
a  given  group  of  invalids. 

To  a  certain  extent,  expert  outcomes  are  provisional,  since  they 
are  determined  at  the  time  the  wounded  appeared  before  special  expert 
commissions,  which  gave  only  a  temporary  decision,  with  reevaluation 
after  specific  periods  in  a  number  cf  cases. 

Expert  outcomes  depend  on  the  general  statutes  connected  with  the 
expiration  of  military  service  and  on  special  temporary  instructions. 
Depending  on  the  severity  of  the  war  for  a  given  state  or  a  given 
time,  evaluation  of  the  health  cf  army  conscripts  can  change  signifi¬ 
cantly.  Thus  for  example  near  the  end  of  the  war  in  lermany,  all  the 
remaining  male  population  was  taken  into  service  (total  mobilization). 

Returns  to  duty  are  cf  the  greatest  wartime  importance  of  expert 
outcomes.  The  number  of  wounded  returned  to  duty  during  World  War  II, 
according  to  official  data,  exceeded  70.0$  of  the  total  number  of 
wounded. 

The  basic  clinical  outcome  of  a  wound  may  be  recovery  and  death. 
Besides  cases  of  wound  healing  with  a  scar,  ulcers,  fistulas  and  in¬ 
complete  cicatrization  with  a  scab,  i.e.,  all  those  conditions  with 
which  wounded  were  discharged  from  the  last  treatment  institution, 
also  should  be  included  under  the  heading  of  outcomes.  Scabs  have  to 
be  evaluated  differently.  For  part  of  the  wounded  discharged  with  a 
scab,  especially  if  it  occurs  within  the  army  and  front  areas,  its 
presence  frequently  indicates  the  imminence  of  complete  closure  of  the 
wound,  and  complete  restoration  of  combat  readiness  occurs.  Upon  dis¬ 
charge  from  rear  hospitals,  a  scab  can  indicate  either  an  incompletely 
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closed  ulcer  at  the  wound  site  cr  a  temporarily  or  completely  closed 
fistula.  The  presence  of  such  epicrises  in  case  records  of  a  consid¬ 
erable  number  of  wounded  compels  this  condition  to  be  considered  an 
outcome.  All  clinical  outcomes  of  wounds,  in  distinction  from  expert 
outcomes,  poorly  reflect  the  functional  condition,  and  they  sometimes 
do  not  coincide  with  the  expert  outcomes  at  all.  Thus,  for  example, 
if  a  thigh  is  amputated  as  a  result  of  the  wound  or  complication  of 
it  and  the  wound  heals  with  a  scar,  complete  healing  of  the  wound  is 
noted  as  the  clinical  outcome  but  the  expert  outcome  of  such  a  wounded 
is  classification  in  the  category  of  war  invalids  unsuitable  for  mili¬ 
tary  service.  By  considering  a  gunshot  wound  as  a  nosological  unit 
and  the  wound  as  a  disease,  primarily  the  following  outcomes  were 
taken  into  account  in  study  of  case  records:  scar  formation,  presence 
of  fistula,  ulcer  or  scab  upon  discharge  and  death.  In  evaluating 
scar  formation  as  a  favorable  outcome  of  a  wound,  it  can  be  noted 
that,  beginning  in  1942,  there  was  a  steady  increase  in  the  percent  of 
favorable  outcomes  during  the  war. 


Table  26.  Outcomes  by  year  of  war 


Year 

1941 

\ 

j  19*12 

1943 

1 - 1 

)  1944 

1945 

IaII  years 

• 

Wound  healing  with 
scar  (in  percent) 

81.6 

i 

1  79.1 

j 

81.9 

1 

83.0 

83.0 

81.3 

As  is  evident  from  Table  26,  complete  wound  healing  with  a  scar 
averaged  81.355,  and  it  Increased  from  year  to  year  (with  the  excep¬ 
tion  of  19*12).  This  figure  reached  83.055  in  the  last  two  years,  i.e., 
it  exceeded  the  average  by  nearly  2.0%.  We  recall  that  82. 5%  (on  the 
average)  of  bullet  wounds  and  80.35?  of  fragment  wounds  healed  with  a 
scar. 


The  percent  mortality  usually  increases  during  a  war.  This  was 
observed  in  the  first  4  years  of  the  war.  However,  19**5  produced  a 
decrease . 

The  age  of  the  wounded  has  an  extremely  great  effect  on  the  out¬ 
come  of  a  wound.  Thus,  among  persons  born  in  1905  and  older  ones,  the 
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smallest  percent  of  healing  with  a  scar  and  the  greatest  percent  of 
fatal  outcomes  was  observed.  The  difference  is  insignificant  for  the 
remaining  outcomes.  Healing  with  a  scar  of  persons  born  from  1906  to 
1915  occurred  almost  1.5%  more  often,  and  mortality  decreased  by  1.02. 
Among  persons  bcrr.  in  1916,  the  highest  percent  of  wound  healing  with 
a  scar  and  the  lowest  mortality  were  noted.  Mortality  was  1.2 %  less 
than  the  average  mortality  of  wounded.  Outcome  vs.  age  of  wounded  is 
presented  below. 


Wound  healing  with  scar  vs.  age 


Year  of  birth 

1905  and  older 

1906-1915 

1916  and  younger 


Wound  healing  with  scar 

30.il 

81.3 


82.2 


Further,  favorable  outcomes  vs.  wound  complications  is  presented. 
It  is  completely  clear  that  healing  with  a  scar,  i.e.,  complete  elimi¬ 
nation  of  the  wound  process,  was  observed  most  often  in  wounds  which 
had  nc  complications.  A  large  number  of  cases  of  discharge  from  a 
treatment  institution  with  a  scab  also  should  be  included  in  this 
group.  It  must  be  thought  that  wound  healing  with  a  scar  could  have 
occurred  in  many  of  these  cases  with  later  discharge. 

With  a  purulent  infection  extending  beyond  the  wound,  the  number 
of  wounds  healed  with  a  scar  dropped  to  77.6%.  The  number  of  fistulas 
among  the  outcomes  designated  as  "wound  healing  with  a  scab"  increased 
sharply.  With  an  anaerobic  infection,  complete  wound  healing  with  a 
scar  was  observed  in  a  little  more  than  half  the  cases.  Mortality  in¬ 
creased  sharply  in  this  group. 

The  severest  wound  complication  is  sepsis.  With  the  development 
of  sepsis,  only  1/4  of  the  wounds  heal  with  a  scar,  and  mortality 
reaches  very  high  figures.  However,  it  must  be  noted  that  the  diag¬ 
nosis  of  sepsis,  to  decide  from  case  records,  was  made  sparingly,  fre¬ 
quently  only  with  a  clear  clinical  picture. 


The  group  of  other  complications  cannot  be  considered  without 


accounting  for  wound  localization,  since  such  complications  as  perito¬ 
nitis,  meningitis,  etc.,  are  included  here.  They  can  be  taken  into 
account  by  analysis  of  wounds  according  to  their  localization. 

Wound  healing  with  scar  vs.  complications 

Nature  of  complication  ;  Percent  healing  for 
_ •  each  group _ 


Without  complications  j  34.5 
Furulent  infection  77.6 
Anaerobic  infection  50.6 
Sepsis  ;  25.1 
Other  complications  !  69.2 


In  conclusion,  a  diagram  is  considered  which  makes  it  possible 
to  estimate  the  endurance  of  recovery  upon  return  of  the  wounded  to 
duty.  It  shows  the  extent  to  which  wounded  with  healed  scars  coming 
to  a  treatment  institution  with  recovery  of  function  in  wounds  of 
varied  localization  proved  to  be  capable  of  overcoming  the  difficul¬ 
ties  connected  with  combat  service  in  wartime. 

There  is  no  doubt  that  the  commissions  which  returned  wounded  to 
duty  were  completely  confident  of  complete  restoration  of  combat 
readiness . 

However,  it  was  found  that  the  scars  sometimes  proved  to  be  un¬ 
sound  and  that  such  wounded  had  to  be  rehospitalized  because  of  ulcer¬ 
ation  of  the  scars,  outbreaks  of  infection  located  in  tissues,  etc. 

The  horizontal  line  on  the  diagram  (Pig.  65)  represents  the  average 
frequency  of  all  cases  of  rehospitalization  in  connection  with  compli¬ 
cations  which  developed  after  return  to  the  unit,  regardless  of  wound 
localization. 

The  individual  columns  of  the  diagram  correspond  to  the  percent 
of  wounds  of  a  given  localization  which  were  placed  in  treatment  in¬ 
stitutions  for  retreatment.  Thus,  wounds  of  each  localization  can  be 
compared  with  the  average  level  of  all  wounds  requiring  retreatment. 
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(  i  if  a  X  t  H  x  » 


Fig.  65.  Frequency  of  postwound  illnesses 
requiring  rehcspitalization  vs.  wound  locali¬ 
zation. 

Key:  (a)  All  wounds;  (b)  Head;  (c)  Neck;  (d) 

Chest;  (e)  Abdomen;  (f)  Spine;  (g)  Pelvis, 
loins  and  buttocks;  (h)  Upper  limbs;  (i)  Lower 
limbs;  (j )  Wounds. 


It  is  evident  from  the  diagram  first  and  foremost  that  the  need 
for  retreatmer.t  of  those  wounded  in  the  head  and  neck  returned  to 
duty  occurred  in  only  a  highly  insignificant  percent  of  cases,  i.e., 
their  fitness  for  combat  service  could  be  established  extremely  accu¬ 
rately.  The  percent  of  those  wounded  in  the  chest  who  required  re- 
hospitalizaticn  was  somewhat  higher.  Fistulas  were  discovered  and 
foreign  bodies,  etc.,  were  removed  from  some  of  them  but,  in  this 
localization,  the  percent  who  required  rehospicalization  was  extremely 
low. 


The  pattern  of  those  wounded  in  the  abdomen  and  spine  is  com¬ 
pletely  different.  It  should  be  recalled  that  verification  of  the  re¬ 
mote  results  after  World  War  I  in  the  west,  which  was  carried  out  in 
1935,  found  extremely  low  capacity  for  work  of  all  wounded  with  pene¬ 
trating  infections  of  the  abdomen  and  complaints  of  periodic  disor¬ 
ders  of  the  internal  organs.  Thus,  those  wounded  in  the  abdomen  and 
spine  who  were  acknowledged  combat  ready  at  the  end  of  treatment  ob¬ 
viously  actually  poorly  endure *the  combat  situation,  and  a  larger  per¬ 
cent  of  them  require  rehospitalization.  The  percent  of  those  wounded 
in  the  pelvis,  loins  and  buttocks  requiring  hospitalization  for  addi- 
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ticnai  treatment  corresponded  to  the  average  percent  for  all  wounded. 


Extremely  Important  data  were  obtained  for  the  limbs.  While  the 
percent  of  rehospitalizat ion  of  those  with  damaged  arms  is  below  the 
average j  with  damage  to  the  lower  limbs,  the  latter  noticeably  exceeds 
it.  Evidently,  the  functional  load  on  the  lower  limb  under  combat 
conditions  is  extremely  high  and  can  be  compensated  in  no  way  by  a 
greater  load  on  the  healthy  limbs.  A  singularity  of  the  functions  of 
the  arms  also  has  an  effect.  One  arm  can  replace  the  other  arm  very 
much  more  easily,  with  a  somewhat  reduced  function. 

Upon  switching  to  analysis  of  mortality,  it  should  be  noted  that 
there  were  bullet  wounds  in  31.8$  and  fragment  wounds  in  68.2$  of 
those  who  died  of  wounds.  These  figures  should  be  evaluated  only  ac¬ 
cording  to  the  tr'cel  number  of  bullet  and  fragment  wounds.  Neverthe¬ 
less,  they  give  a  basis  for  concluding  that  fragment  wounds  proved  to 
be  more  serious  khan  bullet  wounds.  The  number  of  single  bullet 
wounds  among  the  dead  was  more  than  double  the  number  of  multiple  bul¬ 
let  wounds.  Single  fragment  wounds  also  were  observed  more  often 
among  the  dead  than  multiple  wounds  (Table  27).  It  must  be  thought 
that  there  is  an  inverse  proportion  among  the  dead. 

Table  27.  Frequency  of  bullet  and  fragment  wounds 
among  those  dying  from  multiple  and  single  wounds 


Nature  of  wound 

Wounded  (in 

percent ) 

Multiple  ! 

Single 

Bullet 

33.2  j 

66.8 

Fragment 

43.3 

56.7 

Total 

40.1  1 

59.9 

The  greatest  number  dying  were  in  institutions  which  served  a 
military  region  (58.1$),  while  the  percent  dying  in  army  base  hospi¬ 
tals  was  14.0$  of  all  who  died.  17.6$  of  the  total  number  of  dead 
died  in  a  front  base  hospital  and  9.3£  in  rear  hospitals.  A  fairly 
high  percent  who  died  during  transport,  0.4$  of  all  dead,  attracts 
attention.  The  cause  of  death  during  transportation  was  subjected  to 
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thorough  study  during  the  war.  Part  of  these  fatal  outcomes  car.  be 
explained  by  forced  evacuation,  part  was  caused  by  the  effect  of  long 
range  enemy  artillery  or  attacks  of  his  aviation.  3ut  undoubtedly 
there  were  fatal  outcomes  because  of  incorrect  diagnosis  of  wounds  and 
underestimation  of  the  degree  of  severity  of  them.  The  times  of  death 
are  presented  in  Table  28,  separately  among  the  operated  and  unoperat¬ 
ed,  after  bullet  and  fragment  wounds. 


Table  28.  Time  of  death  and  frequency  of  fatal  outcomes  among 
operated  and  unoperated  after  bullet  and  fragment  wounds  (in 
percent ) 


Operated  Unop erated 


Lifetime  after  wounding 

:  Bullet 
wounds 

|  Fragment 
wounds 

Bullet 

wounds 

Fragment 

wounds 

Up  to  1  hour 

__  _ 

__ 

1.5 

0.3 

Up  to  3  hours 

0.2 

2.4 

0.5 

0.1 

Up  to  6  hours 

0.7 

— 

2 . 4 

0.9 

Up  to  2 4  hours 

l"3  •  3 

24.4 

28.7 

17.5 

Up  to  3  days 

15.9 

17.1 

22.0 

17.4 

Up  to  5  days 

4.8 

6.1 

3.4 

5.7 

Up  to  10  days 

20. 5 

19-5 

13.2 

17.3 

Up  to  30  days 

24.3 

17.1 

12.5 

20.8 

Up  to  3  months 

13.3 

8.5 

9.8 

13.6 

More  than  3  months 

5.3 

3.7 

2.4 

4.5 

Undetermined 

1.7 

1.2 

3.6 

1.9 

100.0 

*  100.0 

100.0 

100.0 

Regardless  of  the  nature  of  the  wound  and  the  type  of  assistance 
given,  2J.Q%  of  the  deaths  occurred  up  to  3  days  from  the  time  of 
wounding.  These  were  deaths  after  fragment  wounds  in  the  overwhelm¬ 
ing  majority  of  cases.  These  obviously  were  the  direct  consequences 
of  severe  trauma  here.  The  number  dying  dropped  sharply  after  3 
months.  Data  on  the  causes  of  death  are  presented  below. 

It  is  evident  from  these  data  that  the  cause  of  death  was  the 
severity  of  the  wound  itself  in  nearly  11 .058  of  the  cases  and  infec¬ 
tions  of  the  wound  in  more  than  60.0/5.  Thus,  control  of  wound  infec¬ 
tion  still  remains  the  basic  task  in  modern  combat  and  must  continu¬ 
ally  be  at  the  center  of  attention  of  the  medical  service. 
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Cause  of  death 


Wound  severity 
Shock 

Hemorrhage 

Purulent  infection 

Anaerobic  infection 

Sepsis 

Anesthesia 

Other  causes 

Undetermined 


!  Percent  dead 


10.9 

14.5 
5-3 

21.5 
17.8 
22.1 

0.1 

5.6 

2.2 


Total  100.0 


|  61.4 


Conclusion 


N.I.  Pirogov,  based  on  his  personal  experience,  confirmed  by  six 
subsequent  wars,  established  the  basic  "principles"  of  military  field 
surgery.  The  second  "principle"  of  N.I.  Pirogov  reads:  "The  property 
of  wounds,  mortality  and  success  in  treatment  depend  primarily  on  dif¬ 
ferent  characteristics  of  the  weapons  and  particularly  on  the  ammuni¬ 
tion."  This  position  cannot  be  adopted  entirely  at  present,  but  the 
destructive  force  of  a  modern  weapon  must  be  taken  into  account. 

The  end  of  World  War  I  is  separated  from  the  beginning  of  World 
War  II  by  a  total  of  two  decades.  Military  technology  developed  con¬ 
siderably  and  the  nature  of  the  combat  weapon  changed  sharply  in  these 
20  plus  years.  The  silent  weapon  retreated  to  the  background,  even  in 
direct  encounters. 

Simultaneously  with  the  increase  in  importance  of  firearms,  the 
relative  significance  of  artillery  increased.  A  continually  increas¬ 
ing  frequency  of  fragment  wounds  attracts  attention  in  the  distribu¬ 
tion  of  combat  trauma  by  nature  of  the  wounding  weapon  in  the  wars  of 
the  beginning  of  the  20th  century. 

The  importance  of  artillery,  mining  and  bombing  increased  still 
more  in  World  War  II. 

Despite  the  introduction  and  extensive  use  of  automatic  weapons, 
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fragment  wounds  exceeded  the  number  of  bullet  wounds.  Artillery 
wounds  also  became  purely  fragment  wounds,  since  shrapnel  was  hardly 
used.  All  types  of  mines  and  aircraft  bombing  began  to  be  used  con¬ 
siderably  more.  The  striking  force  of  shells  increased  many  times. 

In  the  1939-1945  war,  aviation  participated  in  nearly  all  actions, 
raided  cities  and  industrial  centers,  where  the  heaviest  bombs  were 
used,  cne  weignts  of  which  were  in  cons,  and  huge  structures  were 
destroyed  by  direct  attack.  It  is  clear  that  the  civilian  population 
suffered  in  this  case.  In  previous  wars,  the  ratio  of  killed  to 
wounded  was  4:1,  even  5:1  (the  Prussian  Army  in  1870-1371).  Almost 
the  same  ratio  was  preserved  in  the  Russo-Japanese  War.  The  number  of 
killed  began  to  increase  in  World  War  I  and,  in  World  War  II,  England 
lost  357,116  killed  and  369,267  woufided  from  3  April  1939  to  14  August 
1945,  i.e.,  the  ratio  was  nearly  1:1.  It  Is  true  that  the  number  of 
killed  included  60,058  peaceful  inhabitants,  of  whom  7,736  were  chil¬ 
dren.  Therefore,  in  modern  war,  in  calculating  the  killed  to  wounded 
ratio,  the  peaceful  population  can  be  excluded  In  no  way  (in  England, 
the  killed  civilians  were  1/6  of  all  killed).  In  his  speech,  V.M. 
Molotov,  in  giving  the  number  of  dead  in  World  War  II,  did  not  dis¬ 
tinguish  between  the  army  and  the  civilian  population. 

Based  on  these  data.  It  can  be  established  that  the  most  destruc¬ 
tive  types  of  weapons  were  used  in  the  1941-1945  war,  compared  with 
ail  preceding  wars. 

One  characteristic  of  this  war  whould  also  be  indicated:  toxic 
agents,  which  the  Germans  began  to  use  for  combat  purposes  in  1915  ana 
which  were  then  extensively  used  by  all  participants  in  World  War  I, 
were  not  used  In  World  War  II. 

Finally,  the  severity  of  wounds  in  World  War  II  was  exacerbated 
by  a  large  number  of  multiple  wounds  of  both  fragments  and  bullets. 

Thus,  gunshot  wounds  were  the  basic  form  of  troop  casualities. 

Gunshot  wounds  differ  sharply  from  all  other  wounds.  N.I. 

354 


Pircgov  pointed  out  that  the  molecular  shocks  which  the  region  of  the 
wound  ana  one  entire  ocdy  the  wended  experience  do  not  pass  with¬ 
out  a  trace.  These  molecular  shocks  have  now  been  studied  in  greater 
detail.  It  is  known  that  they  either  are  caused  directly  by  the  shock 
wave  or  they  originate  in  the  passage  of  the  wounding  shell,  moving  at 
great  velocity,  through  tissue.  The  deformations  caused  by  a  shock 
wave  in  the  wound  region  are  extremely  significant.  There  is  no  doubt 
that  primary  necrosis  in  a  gunshot  wound  is  a  consequence  of  the  shock 
wave  to  a  considerable  extent.  The  shock  wave  so  strongly  changes  the 
conditions  of  vital  activity  of  the  tissue  chat  reactivity  of  even  the 
surviving  cell  elements  is  sharply  reduced.  All  this  leads  to  the 
formation  of  extensive  sections  of  necrosis,  which  develop  both  im¬ 
mediately  following  the  trauma  and  hours  and  days  after  it.  The  pres¬ 
ence  of  necrosis  has  a  significant  effect  on  the  subsequent  course  of 
the  wound,  by  contributing  to  the  development  of  the  most  threatening 
complication  of  a  gunshot  wound,  infection. 

Necrotic  tissues  are  like  a  foreign  body.  Like  a  foreign  body, 
they  can  become  encapsulated  in  tissues,  they  can  separate  and  escape 
outside  and,  finally,  they  also  can  be  resorbed  and  replaced  by  new 
tissues.  Therapeutic  measures  on  these  properties  of  necrotic  tissues 
are  based  and  carried  out  In  relation  to  them.  Their  purpose  is  to 
facilitate  either  resorption,  separation  or  encapsulation  of  them. 
Thus,  in  the  conduct  of  therapeutic  measures,  each  of  these  pathways 
is  used  in  the  direction  which  is  most  advisable  for  the  circum¬ 
stances  given  and  for  a  given  wound. 

The  experience  acquired  in  World  War  II  changed  the  opinion  of 
surgeons  on  the  nature  of  development  of  infectious  complications  In 
a  wound.  For  the  development  of  the  microbes  which  contaminate  a 
wound  and,  consequently,  for  the  development  of  infection,  specific 
conditions  are  necessary:  primarily  the  presence  of  necrotic  tissues 
and  tissues  with  reduced  reactivity  in  the  wound. 

Therapeutic  measures  have  the  purpose  of  achieving  not  so  much 
sterilization  of  the  wound,  as  the  creation  of  conditions  in  it  under 
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which  pathogenic  microorganisms  cannot  find  suitable  conditions  for 
their  development.  Of  course,  this  does  not  exclude  means  of  acting 
on  microbes.  This  consists  of  prophylaxis  of  wound  complications  and 
their  treatment.  Cf  course,  the  time  of  intervention  in  a  wound  is  of 
paramount  importance.  N.I.  Pirogov  pointed  out  the  necessity  for  a 
combination  of  organizational  and  surgical  measures.  He  considered 
this  the  most  significant  condition  of  provision  of  medical  assistance 
during  combat.  During  World  War  II,  this  opinion  was  not  only  con¬ 
firmed,  but  it  was  expressed  most  fully  compared  with  all  preceding 
wars.  The  strictly  defined  times  of  action  on  a  wound  presented  in 
various  old  studies  were  repudiated  by  the  experience  of  World  War  II. 
There  now  is  a  sufficient  number  of  means  and  surgical  procedures  to 
make  it  possible  to  guide  the  wound  process  in  the  desired  direction 
at  any  time.  Primary  surgical  treatment  and  its  use  combined  with 
sulfanilamide  group  preparations  and  antibiotics  played  a  large  part 
in  this  case.  The  latter  group  of  preparations,  by  acting  on  the  en¬ 
tire  body  and  locally  on  the  wound,  produce  those  conditions  in  them 
which  hinder  the  further  development  of  microbes  and  thereby  the  de¬ 
velopment  of  infection.  It  should  be  noted  that  they  were  extensively 
used  in  surgery  only  in  the  postwar  period. 

Ensuring  rest  of  the  wounded  region  proved  to  be  a  very  important 
measure.  The  production  of  rest,  the  removal  of  any  functional  load 
from  tissues  with  reduced  reactivity,  contributes  to  the  development 
of  repair  processes  in  them.  The  importance  of  proper  immobilization 
of  damaged  tissue  is  clear  from  this.  It  was  achieved  in  part  by 
means  of  plaster  bandages.  This  explains  the  favorable  results  ob¬ 
tained  in  the  treatment  of  limb  wounds  in  dead  end  plaster  bandages. 

The  mortality  of  the  wounded  was  due  mainly  to  the  damage  to  the 
human  body  by  the  weapons  used. 

Modern  surgery  during  World  War  II  was  convinced  by  the  example 
cf  control  of  hemorrhage,  frostbite,  burns  and  electrical  trauma  that 
a  condition  previously  considered  irreversible  and  fatal  can  now  be 
evaluated  differently.  Thus,  those  hemorrhages  which  previously  were 
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considered  unquestionably  fatal  can  be  controlled,  and  those  who  ap¬ 
peared  to-be  dead  of  a  wound,  cold  or  electrical  trauma  could  be 
brought  back  to  life.  Nevertheless,  there  is  damage  which  is  fatal  at 
present . 

The  mortality  of  the  wounded  depends  on  complications  of  a  gun¬ 
shot  wound  to  a  considerable  extent.  A  substantial  reduction  in  mor¬ 
tality  was  successfully  achieved  during  World  War  II.  The  discoveries 
of  subsequent  years  have  demonstrated  the  possibility  of  an  unlimited 
increase  in  the  number  of  means  used  for  control  of  wound  complica¬ 
tions.  This  gives  the  privilege  of  thinking  that  all  wound  complica¬ 
tions  could  be  prevented  or  cured  in  the  immediate  future.  In  just  * 
the  same  way,  the  progress  in  restorative  surgery  and  prosthetic  tech¬ 
nology  provide  a  broad  promise  of  the  recovery  of  combat  and  work  fit¬ 
ness. 

During  World  War  II,  surgery  made  considerable  progress  in  both 
the  field  of  theory  and  in  practice  and,  if  theory  is  directed  towards 
the  proper  actions  of  surgeons,  in  turn,  surgical  practice  would  make 
easier  an  understanding  of  the  pathological  processes  in  gunshot 
wounds  and  would  Include  the  premises  for  further  Improvement  in  meth¬ 
ods  of  treatment. 

The  practical  achievements  of  military  field  surgery  in  different 
units  differed,  but  understanding  of  the  wound  process  and  the  princi¬ 
ples  of  wound  treatment  remain  unified,  just  like  the  ways  of  develop¬ 
ment  of  Soviet  military  field  surgery. 

Personnel  losses  of  a  fighting  army  are  unavoidable,  and  the  size 
of  these  losses  is  directly  connected  to  the  combat  tasks  performed. 
The  outcome  of  wounds  depends  greatly  on  the  improvement  in  organiza¬ 
tion  of  the  medical  service  and  the  level  of  medical  science  at  a 
given  time  in  a  given  state. 
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FROSTBITE 

Introduction 


Frostbite  was  long  insufficiently  studied,  and  this  gap  was  only 
filled  by  Soviet  surgeons  in  the  1930's.  The  concept  of  the  nature  of 
frostbite  was  preconceived,  and  its  pathogenesis,  clinical  picture  and 
semiotics  were  studied  inadequately,  since  frostbite  is  observed  rare¬ 
ly  and  in  mild  forms  in  peacetime.  Of  course,  the  treatment  of  frost¬ 
bite  was  not  scientifically  sound. 

In  the  present  day  treatment  of  frostbite,  treatment  of  frostbite 
with  skin  changes  as  a  result  of  cold  is  most  significant  and  funda¬ 
mentally  new.  This  type  of  frostbite  Is  not  now  treated  conservative¬ 
ly  as  before,  but  by  means  of  a  radical  operation  after  preliminary 
surgical  treatment.  Such  treatment  could  not  have  been  performed  dur¬ 
ing  wars  of  the  preantiseptic  period.  It  is  highly  likely  that  the 
subsequently  so  solidly  rooted  foundations  of  the  conservative  treat¬ 
ment  of  frostbite  were  laid  Just  then.  The  mass  frostbites  during  the 
Napoleonic  campaigns,  combined  with  the  level  of  surgery  of  that  time 
provided  sufficient  material  for  ultraconservative  therapy.  The 
Balkan  wars  and  the  191^-1918  World  War  I  when,  as  is  well  known,  mass 
frostbites  also  were  observed,  occurred  with  a  different  level  of  sur¬ 
gical  technique. 
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During  these  wars,  especially  in  the  191^-1918  war,  attempts  were 
made  to  stimulate  the  treatment  of  severe  frostbite  with  skin  damage, 
the  more  so  that  the  unfavorable  long  term  results  of  especially  con¬ 
servative  treatment  had  become  evident.  However,  these  attempts  to 
stimulate  treatment  failed,  since  surgeons  incorrectly  evaluated  the 
condition  of  the  tissues  above  macroscopically  detectable  tissue 
necrosis,  and  they  extensively  practiced  primary  amputation.  Only  most 
recently,  especially  during  the  Finnish  War,  did  the  use  of  preliminary 
treatment  of  frostbitten  limbs  with  subsequent  early  amputation  and 
prosthetizaticn  begin.  This  became  possible  only  as  a  result  of  ex¬ 
perimental  and  clinical  studies  begun  in  the  USSR  in  1935*  The  most 
significant  result  of  this  study  was  analysis  of  the  condition  of  the 
tissues  of  the  entire  frostbitten  limb  which,  in  turn,  permitted  the 
substantiation  of  early  radical  surgical  treatment.  It  must  be  em¬ 
phasized  again  that  mainly  frostbite  with  skin  damage  due  to  cold  is 
concerned,  since  modern  treatment  is  most  effective  in  just  this  type 
of  lesion. 

Until  most  recently,  frostbite  was  considered  by  many  as  the 
freezing  of  tissues.  It  was  forgotten  here  that  the  mass  wartime 
frostbite,  "trench  foot,"  occurred  at  just  a  temperature  which  exclud¬ 
ed  freezing.  In  accordance  with  this  wrong  opinion,  frostbite  was  re¬ 
produced  and  studied  experimentally  exclusively  as  tissue  freezing. 

One  direct  consequence  of  this  was  inadequate  study  of  the  patholog¬ 
ical  anatomy  of  frostbites,  since  this  study  was  based  on  experiments 
which  did  not  reproduce  the  majority  of  frostbites  even  to  some  de¬ 
gree.  The  widespread  wrong  opinion  in  the  past,  based  on  the  concept 
of  frostbite  as  freezing,  has  frequently  been  preserved  to  the  pres¬ 
ent.  For  example,  wrong  opinions  of  the  increased  brittleness  and 
hemolysis  in  freezing  and  thawing  are  concerned  here.  Frostbite  was 
groundlessly  classified  by  analogy  with  burns,  and  extremely  diverse 
therapeutic  measures  were  carried  out  without  grounds,  first  aid 
measures  in  particular. 

The  following  were  characteristic  of  the  treatment  of  frostbite 
in  the  past:  1.  confusion  of  the  forms,  degrees  and  stages  of  frost¬ 
bite,  disregard  or  ignorance  of  the  so  called  "latent"  period  in  par¬ 
ity 


ticular;  2.  an  ultraconservative  direction  in  treatment;  attempts 
to  somehow  find  and  use  general  purpose  and  specific  medicines;  4. 
fear  of  too  rapidly  warming  a  patient  with  frostbite  or  general  chill- 


Since  1935,  especially  during  and  after  the  Finnish  War,  a  large 
number  of  theoretical  and  clinical  studies  were  conducted,  the  basic 
results  of  which  should  be  considered:  1.  analysis  of  the  general 
state  of  the  problem;  2.  criticism  of  the  old  and  the  creation  of  new 
methods  of  experimental  frostbite;  3.  analysis  of  tissue  condition  in 
frostbite  (tissue  temperature,  temperature  at  which  a  circulatory  dis¬ 
order  and  stasis  are  detected.  X-ray  study),  which  was  the  basis  for 
the  present  understanding  of  tne  pathogenesis  of  frostbite;  4.  detec¬ 
tion  of  the  sc  called  "latent"  period  and  its  theoretical  study;  based 
on  further  study  ;f  the  effect  of  cold  (A.L.  Izbiaskiy,  T . A .  Achkas¬ 
ova,  A. A.  Xalyukhnar.  et  al',  the  term  "latent"  period,  because  of  in¬ 
terpretation  of  seme  functional  changes  established  in  this  period 
after  the  war  (anoxia,  disturbance  cf  carbohydrate  metabolism  and  the 
regulatory  function  of  the  central  nervous  system),  should  be  replaced 
by  a  term  which  is  more  responsive  to  the  state  of  affairs,  the  period 
of  local  and  general  hypothermia;  the  subsequently  used  term  "latent" 
period  thus  is  of  a  provisional  nature;  5.  reexamination  of  the  prin¬ 
ciples  of  first  aid  in  frostbite;  6.  reexamination  of  the  principle  of 
ultraconservative  treatment  of  frostbite;  7.  critical  study  of  at¬ 
tempts  to  find  general  purpose  and  specific  means  of  treatment  and 
prophylaxis  of  frostbite;  8,  development  of  principles  of  surgical 
treatment  of  frostbite  with  skin  damage  due  to  cold. 

Frostbite  occupies  a  special  place  among  combat  losses  (combat 
inj uries ) . 

Troop  losses  due  to  cold  in  a  combat  zone  many  times  exceeds 
losses  in  the  immediate  rear,  which  is  not  subject  to  the  direct  ac¬ 
tion  of  enemy  fire.  Injuries  caused  by  low  temperature  in  peacetime 
occupy  an  extremely  insignificant  place  among  the  other  injuries  and 
diseases . 


360 


under  normal  conditions,  low  temperature  can  be  the  cause  of 
frostbite  only  with  additional,  extremely  diverse  factors  present. 

Conditions  for  the  development  of  frostbite  can  be  created  in  the 
combat  situation  at  the  front.  It  does  not  appear  possible  to  elimi¬ 
nate  or  reduce  their  harmful  effect  in  the  vast  majority  of  cases. 

Prophylactic  measures  to  increase  the  general  resistance  of  the 
body  by  reduction  of  heat  transfer  plays  a  large  part  in  the  preven¬ 
tion  of  mass  frostbite,  but  they  cannot  have  a  decisive  effect  on  the 
set  of  unfavorable  factors  which  individual  soldiers  and  small  units 
have  to  face  in  a  combat  situation.  These  unfavorable  factors  depend 
on  the  specific  combat  situation  in  a  given  small  section  of  the 
front,  on  the  nature  of  the  combat  actions,  enemy  firepower,  meteoro¬ 
logical  conditions,  etc.,  and  they  do  not  yield  to  active  regulation. 
Timely  prophylactic  measures,  which  prevent  the  development  of  frost¬ 
bite  under  normal  conditions,  prove  to  be  Ineffective  or  Insufficient 
for  individual  soldiers. 

Frostbite  depends  on  both  the  general  combat  situation  and  on  the 
specific  combat  actions  and  enemy  activity.  Therefore,  it  should  be 
considered  a  special  form  of  combat  injury. 

Light  frostbite  (degrees  I  and  II),  in  a  substantial  number  of 
cases,  were  treated  to  completion  at  PMP  [aid  station]  and  in  medical 
battalions,  and  the  case  records  on  them  were  not  completed. 

The  present  chapter  is  based  on  study  of  an  adequate  number  of 
case  records  which  Include  frostbite  observed  on  all  fronts  during 
World  War  II.  These  case  records  were  studied  in  detail,  to  obtain 
comparable  statistical  results. 

It  should  be  taken  into  account  that  the  collections  of  the  Mili¬ 
tary  Medical  Museum  have  predominantly  material  on  frostbites  observed 
in  rear  area  stages.  Thus,  primarily  severe  frostbites  were  studied, 
which  is  taken  into  consideration  in  substantiation  of  the  conclusions . 


CHAPTER  I 

HISTORICAL  DATA 

Troop  losses  due  to  cold  are  noted  over  nearly  the  entire  history 
of  war.  They  sometimes  reach  extremely  Impressive  figures,  which 
should  be  regarded  critically,  for  the  reason  that  the  losses  from 
cold  evidently  include  losses  due  basically  to  other  causes.  Thus, 
during  the  Napoleonic  campaign  of  1812,  according  to  the  evidence  of 
Larrey,  Idelscn  et  al,  there  were  infectious  diseases  (typhus)  in  a 
substantial  portion  of  those  retreating.  N.I.  Pirogov  presented  simi¬ 
lar  data  for  losses  in  the  Balkans  in  1877-1878. 

The  frostbite  statistics  of  former  wars  suffer  from  inaccuracy. 
There  are  no  summary  data  on  a  considerable  majority  of  military  cam¬ 
paigns.  The  most  reliable  data  are  presented  in  Table  29,  but  they 
cannot  claim  completeness,  and  they  only  refer  to  individual  combat 
operations  and  not  to  the  entire  war. 

The  number  of  frostbites  observed  during  combat  actions  in  indi¬ 
vidual  units  and  forces  are  distinguished  by  great  nonuni fornity .  This 
nonuniformity  depends  on  the  specific  combat  situation  in  which  combat 
actions  had  to  be  conducted.  In  particular,  unfavorable  climatic  and 
meteorological  conditions  can  considerably  increase  the  losses  due  to 
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Table  29.  Frostbite  losses  in  various  wars 


War 

— 

Army 

^  Number 
■  wounded 

Number  Percent 
of  'frost- 

frost-  .bites 
bites  of  to- 

|tal 

(wounded 

Source 

Crimean  war 
(1354-1855) 

French 

39,87c1 2 

39,37c1 

1 

5,215  j 

5,290 

13.0 

13.2 

Tolozan  from 
Castallaneta 
Sonnenburg 

and  Tschmarke 

Same 

English 

12,10s1 

2,398 

19.7 

Tolozan  from- 
Castallaneta 

Franco-Prussian 
War  (1370-1871) 

French 

16,000 

2,632 

16.  a 

N.I.  Pirogov 

Russo-Turkish 

War  (1877-1878) 

Russian , 
Danube 

43  , 3 86 1 

5,403 

12.4 

N.I.  Pirogov 

Russo-Japanese 

War  (1904-1905) 

Russian , 
Manchurian 

132, 3221 

1,490* 

1.12 

VSU  [Military 
Medical  Dir¬ 
ectorate]  Rot 

Jap anese 

173,425, 

5,086f 

2.9 

F.G.  Krotkov 

World  War  I 
(1914-1918) 

American  Ex¬ 
peditionary 

-  224, 0891 

2,0644 

0.92 

I.M.  Talman 

Same 

English 

2,l6l,1341 

84,670 

3.8 

I.M.  Green 

Same 

French 

SjOOOjOOO1 

150,000 

5.0 

Mignon  from 
V.N.  Sheynis 

Same 

German 

(1914-1915) 

500,000 

12,848 

2.57 

Schade 

Same 

Italian 

.  947,oocr 

! 

300, oco 

c 

31.6 

Bruni  from 
CastallRneta 

War  in  Spain 
(1936-1938) 

Spanish  Re¬ 
publican 
(December 
1937) 

; 

500? 

Ducuing  and 
d'Harcourt 

Finnish  War 
(1939-1940) 

Soviet 

40,000 

8.i3b<P.A.  Kupriv 
iyanov 

Same 

Finnish 

66,000 

8,000 

12.0 

Koronen 

Italo-Greek  War 
(1940-1941) 

Italian 

j  38,768 

17,547 

45.2 

TASS  report 
( Pravda ,  2 
June  1941) 

1Number  of  wounded  presented  according  to  L.S.  Kaminskiy  and  S.A. 
Novosel ' skiy . 

2 

Only  hospitalized  victims  were  taken  into  account. 

^Data  not  accurate.  According  to  other  sources,  the  number  of  frost¬ 
bites  reached  15,000. 

^Only  trench  foot  without  other  forms  of  frostbite  were  taken  into 
account . 

^Frostbites  constituted  0.42^  of  active  troops. 

^Percent  frostblte'o’f  all  medical  losses,  including  11.133  of  the  sick 
are  presented.  363 


ccld.  As  an  example,  the  data  of  N.  Xorsun  for  the  Sarakamysh  opera¬ 
tion  can  be  presented.  In  the  period  from  9  December  191^  to  5  Janu*- 
ary  1915,  there  was  a  total  of  only  six  frostbites  of  2C,Q0C  killed 
and  wounded  in  the  Russian  forces,  with  tremendous  losses  due  to 
frostbite  in  the  Turkish  Army  which  participated  in  this  operation. 
During  the  Erzerum  combat  operation  in  December  1915,  in  one  battalion 
of  the  17th  Turkestan  Regiment,  the  losses  by  wounds  were  99  men  and 
-5  from  frostbite  in  3  days  of  action.  In  the  same  battalion  during 
actions  in  mountainous  terrain  from  28  December  1915  to  31  January 
191t,  of  ICO  wounded,  there  were  only  15  men  with  frostbite  (?. 
Abramov) . 

There  is  no  doubt  that  the  percent  frostbites  (of  all  combat 
losses)  for  the  entire  war  was  considerably  lower  than  during  individ¬ 
ual  operations  or  campaigns  conducted  in  winter. 

The  total  number  of  frostbite  victims  during  a  long  war  is  ex¬ 
tremely  high.  Thus,  there  were  hundreds  of  thousands  of  frostbites 
during  the  191^-1918  World  War  I.  It  is  sufficient  to  point  out  that 
there  were  more  than  300,000  frostbites  in  the  Italian  Army  (Castal- 
llaneta),  150,00  in  the  French  Army  (Kignon,  cited  by  V.M.  Sheynis) 
and  84,000  in  the  English  Army  (Green). ^ 


^Although  the  reliability  of  these  data  has  not  been  completely  es¬ 
tablished,  they  give  a  general  idea  of  frostbites  among  the  troops  of 
these  armies. 
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CHAPTER  II 


STATISTICAL  DATA 

Among  the  combat  losses  of  Soviet  Army  personnel  during  World 
War  II,  the  percent  of  frostbites  was  considerably  less  than  in  past 
wars . 

As  In  past  wars,  the  effect  of  the  intensity  of  combat  actions 
and  climatic  and  meteorological  characteristics  on  the  rate  of  frost¬ 
bite  could  be  noted.  However,  it  should  be  pointed  out  here  that  the 
effect  of  the  meteorological  factor  was  eliminated  to  a  considerable 
extent  by  preventive  measures,  which  were  widespread  from  the  first 
year  of  World  War  II. 

The  extensive  use  of  preventive  measures  and  better  quartermaster 
supply  of  the  Soviet  Army  had  as  a  consequence  that,  beginning  in  the 
second  year  of  the  war,  the  basic  factor  which  determined  the  frost¬ 
bite  rate  was  net  meteorological  conditions,  but  the  nature  of  the 
combat  actions.  It  can  be  noted  that  the  acceleration  of  combat  ac¬ 
tions  was  accompanied  each  time  by  some  increase  in  frostbite  rate. 
This  was  reflected  in  both  the  reports  of  individual  medical  institu¬ 
tions  and  in  the  reports  of  the  fronts. 

The  data  of  two  different  fronts  are  presented.  Fig.  66  repre- 


sents  data  for  a  front  in  which  the  combat  actions  were  of  a  particu¬ 
larly  violent  nature  in  January-February  19 U 3 .  As  is  evident  from 
this  figure,  corresponding  to  this,  the  third  year  of  the  war  is  char¬ 
acterized  by  some  increase  in  frequency  of  frostbite. 


'  a)  r  0  4  u  .ojiiii 

Fig.  66.  Frostbite 
rate  in  different  years 
of  war  from  N-sk  Front 
data. 

Key:  (a)  Year  of  war. 


(  r04M  e  0  a  K  » 

Fig.  67.  Frostbite 
rate  by  year  of  war 
from  N-sk  Front  medi¬ 
cal  battalion  data. 
Key:  (a)  Year  of  war. 


The  comparative  frostbite  rate  is  given  in  Fig.  67,  from  medical 
battalion  data  of  the  N-sk  Front,  which  the  intensity  of  combat  ac¬ 
tions  in  the  winter  months  was  approximately  the  same  in  all  years  of 
the  war. 

This  distribution  of  frostbite  is  characteristic  of  the  entire 
Soviet  Army.  It  indicates  that  frostbite  prophylaxis  improved  more 
and  more  from  year  to  year,  since  the  meteorological  conditions  of  the 
second  and  third  years  of  the  war  were  approximately  the  same. 

The  meteorological  factors  which  contribute  the  most  to  the  de¬ 
velopment  of  frostbite  were  produced  in  the  northermost-  sections  of 
the  front,  where  severe  frosts  frequently  were  combined  with  sharp 
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winds,  as  well  as  on  the  southermost  sections  of  the  front,  where 
frequent  thaws  and  seasons  of  bad  roads  alternated  with  frosts,  which 
also  amounted  to  significant  figures.  This  also  was  represented  in 
the  frequency  distribution  of  frostbites  on  various  sections  of  the 
front  (Fig.  63 )  . 
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Fig.  68.  Relationship 
of  number  of  frost¬ 
bites  in  different 
sections  of  front  in 
coefficients  of  obvi¬ 
ousness  (second  year 
of  war):  1.  norther- 
most  sections  of  front; 

2.  sections  of  front 
located  in  middle  zone; 

3.  southermost  sections 
of  front. 


Thus,  it  becomes  clear  that  the  basic,  decisive  factor  which  af¬ 
fected  the  frostbite  rate  was  the  combat  activity  of  the  troops. 


The  climatic  and  meteorological  conditions  were  of  secondary  im¬ 
portance  at  the  present  state  of  preventive  measures  in  the  Soviet 
Army. 
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Frostbite  Localization  and  Frequency 


Different  sections  of  the  body  can  become  frostbitten,  but  the 
peripheral  parts  cf  the  body  which  are  the  most  susceptible  to  cold 
are  involved  most  often:  limbs,  nose,  ears,  etc.  The  blood  supply 
conditions  play  a  significant  part  here. 

Statistical  data  indicate  predominance  of  lesions  of  the  lower 
limbs  during  various  wars.  According  to  Kirschner  in  wartime  there 
are  only  two  frostbitten  upper  limbs  for  100  frostbitten  lower  limbs. 

Fikin  (19^1)  observed  92.0®  leg  frostbites,  F.N.  Mazayev  (19^2) 
90.0®  and  A. I.  Kulikova  77.5®. 

The  cause  of  the  relatively  frequent  involvement  of  the  lower 
limbs  becomes  completely  clear,  if  it  is  considered  that  the  duration 
of  exposure  to  cold  plays  a  significant  part  in  the  pathogenesis  of 
frostbite.  In  a  combat  situation,  it  is  hard  to  dry  or  change  soaked 
footwear  and  dry  foot  cloths,  while  it  is  considerably  more  practica¬ 
ble  to  take  measures  to  warm  the  hands,  even  under  conditions  of 
forced  immobility. 

Besides,  the  lower  limbs  are  continually  in  close  contact  with  a 
cooling  medium  in  the  form  of  snow,  ice  and  cold  mud,  while  the  re¬ 
maining  parts  of  the  body  are  cooled  primarily  through  the  air. 

Data  on  the  different  localizations  of  frostbite  in  peacetime  are 
presented  in  Table  30. 

Some  authors  do  not  take  combined  frostbite  of  the  upper  and 
lower  into  account  (Brendi).  It  is  difficult  to  suppose  that  there 
were  no  such  cases  among  a  considerable  number  of  frostbites.  The 
nonuniform  method  of  distribution  of  frostbites  by  localization  used 
by  different  authors  evidently  prevents  exact  determination  of  the 
ratio  of  upper  and  lower  limb  frostbites. 
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Peacetime  frostbite  distribution  by  localization 


Table  30. 


iumber  ofl  Frostbite  localization  in  oercent  of  num- 


Author 

cases 

ber  of 

observations 

Lower 

limbs 

Upper 

limbs 

Upper  and 

lower 

limbs 

Pace 

Other 

locali¬ 

zations 

Brendi 

27^ 

15.1 

41.2 

__ 

43.7 

I. A.  Bogoraz 

77 

53.2 

42.9 

1.3 

I. A.  Krivo- 

96 

59 . 4 

19-8 

11.5 

7.3 

2.0 

rotov 

Fremmert 

h  9^ 

65.0 

21.2 

7 

7 

7 

V.  Zagoryan- 

531 

65.2 

25-8 

4.5 

3^4 

oil 

skiy-Xisel ' 

Geracimenko 

555 

78.1 

13.4 

8.5 

— 

— 

Table  31.  Localization  of  frostbites  recorded  in  a  number  of  wars 
preceding  World  War  II 


Number  of 

1 - 

! Frostbite  localization  in  percent 
:of  number  of  observations 

Author 

observa¬ 

tions 

1 

|  Lower 
limbs 

Upper 

1  limbs 

[  Upper  and 
;  lower 
limbs 

Face 

Zuckerkandl 

_  _ 

96.0 

4.0 

mm 

.  _ 

K.N.  Pikin 

100 

92.0 

8.0  ! 

-- 

— 

A. I.  Kulikova 

273 

77.5 

22.5 

— 

i 

Wittek 

434 

94.9 

2.2 

1 

2.7 

! 

;  0.2 

B.L.  Kaz  and  A.F. 
Lukanov 

—  — 

82.6 

1 

16.8 

— 

!  0.6 

P.S.  Delevskiy 

— 

70.8 

21.9 

7.3 

— 

M.S.  Ioffe 

— 

63.0 

24.0 

13.0 

— 

l 
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An  attempt  is  made  in  Table  31  to  compare  some  observations  which 
take  into  account  the  method  of  distribution  of  frostbites  by  location 
used  by  the  authors.  The  table  includes  data  on  the  localization  of 
frostbites  recorded  in  a  number  of  wars  preceding  World  War  II. 

The  first  group  includes  data  of  authors  who  did  not  consider 
combined  frostbite  of  the  upper  and  lower  limbs.  Therefore,  it  can  be 
considered  that  they  made  the  distribution  by  localization  on  the 

basis  accounting  for  the  number  of  parts  but  not  victims  involved.  i 

ioy  i 

I 
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The  second  group  includes  data  of  authors  who  distributed  frostbite  by 
localization  based  on  the  number  of  patients. 


A  significant  predominance  of  lower  limb  frostbites  also  was 
noted  in  the  materials  of  individual  authors  for  the  World  War  II 
period . 


F.N.  Mazayev,  after  observing  frostbite  (19^2),  notes  that  90-0% 
of  the  lesions  occurred  in  the  lower  limbs,  in  the  upper  and 

5.25:1  combined  frostbites. 

In  the  army  hospital  of  N-sk  front,  according  to  the  data  of  S.A. 
C-rubina  (19^1),  90.91  of  the  frostbites  were  observed  in  the  lower 
limbs  and  9-11  in  the  upper  limbs.  According  to  the  data  of  V.I. 
Zharkova  (19^2),  in  the  front  hospital  of  the  same  front,  82.91  of  the 
frostbites  were  of  the  lower  limbs,  15-31  of  the  upper  limbs  and  1.81 
combined  and  other  localisations. 

In  the  German  Army  on  the  Eastern  Front  in  19 h 1-19 42,  lower  limb 
frostbites  also  were  predominant.  According  to  Killian,  they  consti¬ 
tuted  33.51  of  all  frostbite,  32.01  according  to  Koeler  and  91.81  ac¬ 
cording  to  Frei  (cited  by  Killian). 

According  to  the  data  of  F.G.  Shkradyuk,  all  frostbites  were  dis¬ 
tributed  by  localization  in  the  following  manner:  90.71  lower  limbs; 
6.21  upper  limbs;  2.81  upper  and  lower  limbs;  0.21  face;  0.11  other 
areas . 

According  to  the  fundamental  characteristic  chart  data,  18.11  of 
all  cases  were  single  frostbites.  This  number  did  not  include  cases 
1  of  simultaneous  involvement  of  the  big  and  other  toes,  since  they  were 

’i  classified  as  multiple  frostbites. 

The  distribution  of  all  single,  i.e.,  involving  one  area  (hand, 
foot,  etc.),  frostbites  by  localization  is  presented  in  Table  32,  from 
which  it  Is  evident  that  more  than  half  of  all  cases  were  frostbite  of 
the  big  toe.  jjO 


The  fingers  are  in  second  place.  The  total  of  the  fingers  and 
toes  is  82.87",  i.e.,  the  main  bulk  of  lesions,  frostbite  of  the  lower 
limbs  make  up  75-0^%  and  the  upper,  22.26%.  If  cases  of  simultaneous 
involvement  of  the  big  and  ether  toes  of  one  foot  are  added  to  this, 
the  total  number  of  single  frostbites  in  accordance  with  the  material 
of  the  fundamental  characteristics  chart,  increases  to  32.6%  of  the 
number  of  observations,  and  isolated  involvement  of  the  big  toe  with 
frostbite,  combined  with  the  other  toes  cf  the  same  foot,  amount  to 
72.3%  of  the  total  of  all  single  frostbites. 

In  this  case,  the  relationships  of  single  frostbites  are  as  fol¬ 
lows:  85.4%  lower  limb;  13*0%  upper  limb;  0.^%  face;  1.2%  other  parts 
of  the  body.  It  must  be  noted  that  other  parts  include  frostbite  of 
unusual  localization,  of  which  a  considerable  number  occurred  on  the 
limbs . 

Side  of  Frostbite 


Significant  prevalence  of  any  side  is  not  noted  in  the  fundamen¬ 
tal  characteristics  chart  material.  The  poorer  venous  drainage  condi¬ 
tions  from  the  left  lower  limb,  which  was  pointed  out  by  a  number  of 
authors,  is  not  reflected  in  the  distribution  of  frostbites  by  side 
involved.  Left  side  frostbite  was  noted  in  50.2%  and  right  side,  in 
49.8%. 

Two  Sidedness  of  Frostbites 


Since  frostbites  are  caused  by  those  conditions  of  the  combat 
situationain  which  individual  soldiers  and  small  units  find  them¬ 
selves  because  of  performance  of  combat  missions,  which  sometimes  last 
a  considerable  time,  bilateral  lesions  from  the  cold  are  rarely  found. 

P.S.  Delevskiy  (1941)  noted  bilateral  frostbite  in  14.0%,  B.L. 

Kaz  and  A.P.  Lukanov  (1940)  in  71.0%.  According  to  the  data  of  M.S. 
Ioffe  (1941),  bilateral  frostbite  of  the  feet  was  observed  in  33.0% 
and  the  same  in  frostbite  of  the  hands,  in  9*0%.  On  one  northern 
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front  curing  World  War  II  in  1941-1942,  59-0 %  bilateral  frostbites 
were  noted.  According  to  the  materials  cf  F.G.  Shkradyuk,  53.0%  of 
such  frostbites  are  of  the  lower  limbs  and  50.9%  of  the  upper.  Ac¬ 
cording  to  the  fundamental  characteristics  chart  data,  67.9%  of  the 
frostbites  were  observed  in  the  lower  limbs  and  48.3%  in  the  upper. 

In  the  German  Army  on  the  Eastern  Front,  bilateral  frostbites 
were  found  extremely  often.  Frei  noted  bilateral  involvement  of  the 
limbs  in  6 3.7%  of  900  cases  of  frostbite.  Almost  90.0%  were  frostbite 
cf  the  feet  and  toes  in  this  case.  Partsch  observed  55-0%  bilateral 
frostbites  (according  to  Killian).  Killian  in  the  901st  German  Field 
Infirmary  saw  28.7%  bilateral  frostbite  of  the  feet. 

The  explanation  of  the  frequency  of  bilateral  frostbites,  espe¬ 
cially  of  the  lower  limbs,  is  that  both  limbs  were  under  approximately 
equal  cooling  conditions  in  the  overwhelming  majority  of  cases,  and 
the  duration  of  exposure  of  the  latter  was  the  same  for  both  limbs. 

Frostbites  of  four  limbs  are  the  most  serious  lesions.  According 
to  the  data  of  various  authors,  their  frequency  varied  within  quite 
broad  limits.  S.A.  Grubina  observed  1.4%  frostbite  of  four  limbs, 

N.A.  Bogoraz  (1940)  2.6%,  M.S.  Ioffe  (1942)  4.0%  and  P.S.  Delevskiy 
(1942)  as  much  as  7.3%.  Study  of  the  fundamental  characteristics 
chart  showed  that  2.8%  of  such  frostbites  were  found.  Of  these  le¬ 
sions,  16.0%  were  IV  degree  frostbite  on  all  limbs. 

Multiple  lesions  frequently  are  caused  by  the  combat  conditions 
in  which  individual  soldiers  .and  units  find  themselves  because  of  the 
combat  situation.  According  tc  the  fundamental  characteristics  chart 
data,  the  number  of  areas  frostbitten  is  an  average  of  2.63  per  man 
(Fig.  69). 

Eighteen  point  one  percent (of  the  number  of  all  observations) 
frostbite  was  suffered  by  one  section,  33.0%  two  sections,  13*8% 
three,  27.0%  four,  3.6%  five,  2.5%  six  and  1.0%  seven;  the  number  of 
sections  was  not  calculated  in  1.0%  of  the  frostbites. 
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Fig.  69.  Frostbite  dis¬ 
tribution  by  number  of  areas 
involved  (in  percent  of 
total ) . 

Key:  (a)  Af.ea;  (b)  Areas; 

(c)  Not  determined. 


Table  32.  Frequency  of  single  and  multiple  frost 
bites  by  localization  (in  percent ) 


Frostbite  !  Single 

localization  frostbites 


Big  toe  54.28 
Other  toes  6.83 
Front  section  of  foot  8.57 
Heel  region  2.75 
Entire  foot  2.34 
Entire  foot  and  shank  0.27 
Fingers  21.76 
Hand  0.50 
Face  0.69 
Sex  organs  0.23 
Other  parts  of  body  1.78 


Total  100.0 


1  Multiple 
!  frostbites 


42.4 

37.5 
4.1 

3.7 

2.7 
0.5 

!  7.1 

0.35 

!  0.34 

;  0.01 

1.0 


100.0 


The  relative  frequency  of  different  frostbite  localization  is 
represented  in  Table  32. 


(a)npll  OAMMOHHUX  OTMOCO^eHHXX 
(  c  nailhUW  NliMHHX  KOllCMHOCTefl 

(©  )  npOVH€  laCTII  HHjKIlHX  KOMCMHOCT efl 


(b  )  nP«  uHowecTDeiiHux  oiuopoacetmiu 
(d  )  Bepxmie  KoiieiHocru 

(f  )  npOMHe  yiacrxii 


Fig.  70.  Frostbite  distribution  by  localisation  in 

single  and  multiple  lesions  (in  percent  of  total). 
Key:  (a)  With  single  frostbites;  (b)  With  multiple 

frostbites;  (c)  Toes;  (d)  Upper  limbs;  (e)  Other 
parts  of  lower  limbs;  (f)  Other  areas. 


The  data  summarized  in  Table  32  are  presented  in  graphic  form  in 
Fig.  70. 

The  relative  frequency  of  lesions  of  the  fingers  and  toes  is  very 
significant  with  respect  to  other  parts  of  the  same  limbs.  The  fol¬ 
lowing  figues  were  obtained  in  comparison  of  the  fundamental  charac¬ 
teristics  chart  data  and  the  data  of  F.G.  Shkradyuk  (Table  33). 


Table  33.  Frequency  of  finger  and  toe  frostbites  with 
respect  to  number  of  all  limb  frostbites  _ 


Frostbite 

localization 

Fundamental 
characteris¬ 
tics  chart 
data 

F.G.  Shkradyuk 
data 

Percent  finger  frost¬ 
bites  of  number  of 
all  upper  limb  frost¬ 
bites 

95.5 

91.6 

Percent  of  toe  frost- 

i 

i 

bites  of  number  of 
all  lower  limb  frost¬ 
bites 

! 

i 

1  87.7 

73.6 

374 


According  to  Table  32,  approximately  1.0"  of  the  frostbites  are 
of  the  face.  However,  this  percentage  does  not  express  the  actual 
frequency  of  involvement  of  the  face,  floor  of  the  auricle  and  nose. 

Despite  the  fact  that  blood  supply  of  the  skin  of  the  face  is 
considerably  better  than  that  of  the  skin  of  the  limbs  and  that  heat 
regulation  of  these  regions  is  more  thorough,  the  actual  frequency  of 
frostbites  of  individual  areas  of  the  face  is  quite  high.  It  must  be 
stated  that  frostbites  of  the  face  occupy  a  more  significant  place 
among  ambulatory  patients  than  among  hospitalized  patients.  As  a 
rule,  these  lesions  undergo  ambulatory  treatment  and,  therefore,  they 
are  not  included  in  reports. 

Besides,  it  is  known  that  frostbite  of  the  face  rarely  reaches 
high  degrees. 

According  to  the  fundamental  characteristics  chart  data,  single 
frostbites  of  the  face  constituted  a  little  more  than  0.5 %  of  all 
frostbites.  Among  the  single  frostbites,  two  cases  of  frostbite  of 
the  ears  were  noted,  which  were  accompanied  by  necrosis  of  the  floor 
of  the  auricle  (degree  IV). 

Study  of  case  records  showed  that,  with  severe  frostbite  of  the 
limbs  and,  the  more  so,  with  wounds,  frostbite  of  the  face  escapes  the 
attention  of  the  treating  physicians  as  the  lightest  lesion,  and  it 
frequently  is  not  recorded  in  the  case  records  at  all.  In  many  cases, 
the  first  record  of  frostbite  of  the  face  appears  in  the  case  records 
2-3  weeks  after  the  time  of  the  frostbite.  In  this  period,  the  light¬ 
est  cases  of  frostbite  of  the  face  are  healed  and  remain  unrecorded  in 
the  case  records. 

In  1939-1940  at  the  hospital  surgical  clinic  of  the  Military  Med¬ 
ical  Academy  imf*  iclrov,  of  100  cases  of  frostbite,  there  were  S  cases 

A 

of  frostbite  of  the  face,  including  5  cases  combined  with  more  severe 
frostbite  and  4  cases  of  wounded. 
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Cases  of  necrosis  of  the  nose  (V.S.  Gamov)  and  injury  to  the  eye¬ 
lids  and  cornea  (A. I.  Kravtsov,  Carrol)  based  on  frostbite  are  known. 

Ye. Ye.  Shimakovskaya  observed  a  case  of  IV  degree  frostbite  of 
the  nose  of  a  private  who  broke  out  of  encirclement  in  a  severe  frost. 
Several  days  after  the  frostbite,  the  nose  turned  black  and  dropped 
off  before  the  patient  was  admitted  to  the  hospital.  The  same  author 
presents  a- case -of  frostbite  of  the  cornea  of  a  soldier  with  severe 
frostbite  of  all  limbs  who  died.  The  autopsy  results  confirmed  frost¬ 
bite  of  the  cornea. 

Severe  frostbite  of  the  ears  and  nose,  accompanied  by  necrosis  of 
the  cartilage  (IV  degree  frostbite),  have  been  noted  in  clinical  prac¬ 
tice. 


Frostbite  of  the  sex  organs  of  men  is  found  quite  rarely,  and  it 
does  not  exceed  a  few  fractions  of  a  percent.  Isolated  cases  of 
frostbite  of  the  penis  and  scrotum  have  been  described  by  I. A.  Krivo- 
rotov,  N.I.  Gerasimenko  and  a  number  of  foreign  authors. 

During  World  War  II,  according  to  the  uata  of  F.G.  Shkradyuk, 
only  0.02%  frostbite  of  the  sex  organs  was  observed.  According  to  the 
fundamental  characteristics  chart  data,  0.2%  isolated  frostbite  of  the 
penis  and  multiple  frostbites  in  the  same  percent  of  cases  were  found. 
Isolated  third  degree  frostbite  of  the  penis,  accompanied  by  necrosis 
of  the  prepuce  was  noted  in  only  one  case.  In  the  majority  of  cases, 
the  circumstances  under  which  frostbite  occurred  proved  not  to  be  pre¬ 
cisely  specified,  with  the  exception  of  two  cases  of  isolated  frost¬ 
bite  due  to  wet  clothing. 

Frostbite  of  unusual  localization.  Various  protruding  areas  are 
among  sections  of  the  body  subject  to  frostbite,  besides  the  distal 
sections  of  the  limbs  and  face.  For  the  most  part,  they  correspond  to 
the  condyles  of  the  bones,  which  are  usually  covered  with  a  minor 
layer  of  soft  tissues  which  become  frostbitten,  since  they  are  easily 
subjected  to  pressure,  v'.iich  is  reflected  in  their  blood  supply.  Be- 
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sides  projecting  areas  located  above  condyles,  soft  tissues  can  be 
frostbitten,  for  example,  the  buttocks  if,  because  of  a  prolonged 
fixed  position,  they  are  subjected  to  squeezing  and  bleeding,  espe¬ 
cially  in  contact  with  a  coding  medium  (snow,  etc.). 

Frostbite  of  projecting  areas  usually  develops  either  in  a  fixed 
position,  frequently  due  to  wounding,  or  in  prolonged  creeping  over 
snow,  when  snow  is  packed  into  the  sleeves  or  beyond  the  boot  tops. 
Several  such  cases  were  noted  during  the  Finnish  War.  In  this  case, 
frostbite  was  localized  in  the  following  areas:  cuter  malleolus  of 
the  ankle,  condyle  of  the  radius,  inner  condyle  of  the  arm,  in  the  re¬ 
gions  of  the  costal  arch,  scapula,  anterior  superior  iliac  spine  and 
sacrum,  as  well  as  on  the  buttocks. 

The  region  of  the  kneecap  is  involved  more  often.  In  300  frost¬ 
bites,  V.S.  Gamov  noted  this  localization  in  11  cases,  in  which  the 
frostbite  was  bilateral  in  8  cases.  These  frostbites  usually  are  as¬ 
sociated  with  crawling  on  the  knees.  Ye. Ye.  Shimakovskaya  presents 
3  cases  of  frostbite  in  the  kneecap  region  in  900  frostbites. 

As  has  been  noted  by  many  authors,  in  contrast  to  the  big  toe, 
the  thumb  suffers  frostbite  considerably  less  often  than  the  remaining 
fingers.  This  is  not  explained  by  better  blood  supply  of  the  thumb, 
but  the  possibility  of  its  protection  by  other  fingers  as  they  flex. 

Frostbite  of  the  proximal  interphalangeal  joints  of  the  hands  oc¬ 
cupy  a  special  place.  Upon  squeezing  the  hands  into  a  fist  in  order 
to  warm  the  fingers,  the  ungual  phalanges  come  into  contact  with  the 
palms,  but  the  region  of  the  interphalangeal  joints  become  most 
peripheral  and,  therefore,  they  undergo  the  greatest  cooling.  V.S. 
Gamov  has  described  similar  frostbites  of  up  to  III  degree  and  asso¬ 
ciated  necrosis  of  the  joint  capsule,  with  subsequent  involvement  of 
the  articular  Joints  of  the  phalanges  in  a  purulent  inflammatory  proc¬ 
ess. 


The  so  called  sandal  form  of  frostbite  is  frequently  found 
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eh,  due  to  wetting  of  the  footwear,  involves  the  sole  of  the  foot 
g.  71).  The  surface  cf  such  frostbites  can  vary  from  1-2  cm  in 
meter  to  extensive  sections  of  10-12  cm  or  more  in  extent. 


Fig.  71.  Sandal  III  degree  frostbite; 
preparation  VMM  [Military  Medical  Academy] 
No.  1327/1355;  artist  Ye.V.  Tynnyak. 
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The  depth  of  tissue  necrosis  is  considerably  less  than  the  area 
of  the  lesion,  and  it  rarely  reaches  1  cm.  As  a  rule,  it  is  limited 
to  involvement  of  the  soft  tissues.  In  isolated  cases,  the  underlying 
bone  obviously  can  be  involved,  i.e.,  IV  degree  frostbite  can  develop. 
However,  such  frostbites  have  not  been  observed,  with  the  exception  of 
the  heel  region,  where  IV  degree  frostbite  is  frequent. 

According  to  the  fundamental  characteristics  chart  data,  frost¬ 
bites  of  unusualy  localizations  have  been  observed  primarily  on  the 
lower  limbs,  in  92.1,1  of  such  frostbites.  Isolated  portions  of  the 
foot  are  involved  most  often.  Frostbites  on  the  upper  surface  of  the 
foot  constitute  more  than  1/5  of  all  unusual  localizations.  The  soles 
and  sides  of  the  feet  are  frostbitten  equally  often.  These  frostbites 
together  constituted  nearly  1/3  of  the  frostbites  of  unusual  localiza¬ 
tions.  Frostbites  of  the  medial  border  of  the  foot  were  found  one 
third  as  often  as  those  on  the  lateral  surfaces.  In  this  case,  the 
natural  arch  of  the  foot  was  never  impaired.  Of  the  projecting  bone 
condyles,  the  region  of  the  malleolii  was  frostbitten  most  often. 

Their  involvement  was  noted  in  6.7 1  of  all  frostbites  of  unusual  lo¬ 
calizations.  Frostbite  of  the  kneecap  region  was  found  just  as  often 
as  that  of  the  malleolii.  Other  projecting  parts  of  the  body  were 
frostbitten  only  in  exceptionally  cases,  for  a  total  of  5.0-6.01. 
Frostbite  in  the  region  of  the  elbow  joint  (outer  condyle  of  the 
brachium),  wrist  joint,  above  the  greater  trochanter  and  in  the  region 
of  the  heads  of  metacarpals  I  and  V.  In  one  case,  frostbite  occurred 
in  the  region  of  the  greatest  bulge  of  a  deviated  big  toe  (hallux  val¬ 
gus).  This  happened  In  May  19^5  to  a  soldier  who  wore  wet  but  not 
tight  footwear  for  a  long  time. 

Isolated  areas  of  frostbite  were  noted  on  the  shanks,  thighs  and 
forearms.  Frostbite  on  the  shanks  constituted  10.01  of  all  frostbites 
of  unusual  localization.  They  were  located  predominantly  along  the 
crest  of  the  tibia.  Seven  point  five  percent  of  the  frostbites  were 
noted  on  the  thigh,  buttocks  and  forearm.  In  one  case,  frostbite  of 
the  buttocks  covered  an  extensive  surface  10x15  cm  in  size,  and  it 
was  combined  with  other  severe  frostbites  of  the  lower  limbs. 
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Isolated  frostbites  of  the  heel  region  were  not  found  so  rarely 
as  might  be  concluded  from  data  in  the  literature.  According  to  Ye. 
Ye.  Shimakovskaya,  this  localization  was  noted  in  1.05  of  the  cases. 
According  to  the  fundamental  characteristics  chart  data,  2.755  of  all 
single  frostbites  were  frostbites  of  the  heel  region. 

Frostbite  of  the  heel  combined  with'  frostbite  of  the  toes  or  an¬ 
terior  section  of  the  foot  were  found  considerably  more  often. 

0 . A .  Levin  noted  special  conditions  of  compression  of  the  heel 
and  deterioration  of  blood  circulation  in  this  region  in  patients  ly¬ 
ing  in  bed.  With  insufficiently  careful  primary  examination,  if  a 
slight  degree  of  frostbite  of  the  heel  region  remains  unrecognized, 
lesions  can  develop  subsea.uently  for  the  same  reason  that  bedsores 
occur  on  the  heels  of  the  seriously  ill. 

According  to  the  data  of  Killian,  in  the  901st  German  Field  In¬ 
firmary  in  1941-1 942,  9.8"  of  all  frostbites  were  frostbites  of  the 
heel  region  combined  with  other  frostbites. 

Frostbite  Distribution  by  Degree 

The  severity  of  frostbites  is  determined  by  the  degree  of  in¬ 
jury,  its  extent  and  the  nature  of  the  clinical  course.  Other  fea¬ 
tures  (general  condition  of  the  patient,  presence  of  a  wound  or  dis¬ 
ease)  also  affect  the  severity  of  frostbite. 

The  nature  of  the  clinical  course  usually  is  associated  with  the 
form  of  gangrene,  in  which  moist  gangrene  always  aggravates  the 
course.  To  a  certain  extent,  the  size  of  the  frostbitten  sections, 
especially  with  moist  gangrene,  predetermines  the  course.  If  necrosis 
extends  above  the  ankle  Joint,  the  severity  of  the  lesion  increases 
sharply . 


The  severity  of  frostbite  is  considered  here  mainly  In  connection 
with  its  degree.  Other  circumstances  which  aggravates  the  process 


will  be  discussed  in  the  corresponding  sections. 

There  is  a  basis  for  thinking  that  degree  I  frostbite  should  make 
up  the  absolute  majority  of  all  frostbites.  However ,  degree  I  frost¬ 
bite  occupies  an  extremely  insignificant  place  in  the  wartime  statis¬ 
tics.  A  portion  of  the  victims  do  not  apply  for  medical  aid  at  all, 
because  of  the  insignificance  of  the  anatomical  Injuries  and  function¬ 
al  disorders. 

In  peacetime,  degree  I  frostbite  constitutes  a  considerable  num¬ 
ber  even  among  inpatients.  In  the  materials  of  the  Petersburg  Hospi¬ 
tal  for  the  period  from  1884  to  1895,  V.  Zagoryanskiy-Kisel '  noted 
83.5"  degree  I  frostbite.  In  1933-1934,  Brendi  found  33-0%  light 
frostbites  in  388  cases  of  frostbite  in  New  York,  which  did  not  en¬ 
tail  loss  of  capacity  for  work.  The  majority  of  them  evidently  should 
be  classified  as  degree  I. 

The  number  of  light  frostbites  Is  extremely  significant.  At  a 
conference  of  the  sanitary  services  of  the  allies  in  1918,  it  was 
noted  that  there  were  70,0-80.0?  light,  13-0-20.0?  moderately  severe 
and  2.6?  severe  frostbites. 

It  did  not  appear  possible  to  establish  the  actual  ratio  of 
frostbites  of  all  degrees  during  World  War  II  among  hospitalized  pa¬ 
tients  with  frostbites,  i.e.  ,  that  portion  of  them  who  were  ir.c1 
in  the  combat  loss  statistics. 

The  division  of  frostbite  Into  four  degrees  still  was  not  wide¬ 
spread  in  the  first  year  of  the  war.  The  medical  bookkeeping  forms 
did  not  provide  for  separation  of  degree  IV  frostbite.  Therefore, 
even  In  those  cases  when  these  frostbites  were  diagnosed,  there  were 
mechanically  classified  as  degree  III. 

The  main  obstacle  to  accurate  accounting  for  frostbites  by  de¬ 
gree,  however,  is  that  the  degree  of  injury  is  not  revealed  at  once, 
but  frequently  only  during  the  next  3-6  days.  Because  of  the  brief 
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stay  of  such  patients  within  stages,  a  smaller  number  of  degree  III 
and  IV  frostbites  chan  actually  occurred  are  included  in  the  reports, 
since  diagnosis  of  these  frostbites  can  only  be  established  after  sev¬ 
eral  days  in  the  majority  of  cases.  The  victims  usually  are  evacuated 
to  subsequent  stages  in  this  time,  where  the  degree  of  frostbite  and 
the  relative  increase  in  number  of  frostbites  of  higher  degrees  are 
established  corresponding  to  the  clinical  picture.  Besides,  some  por¬ 
tion  of  patients  with  degree  I  and  II  frostbites  were  held  until  re¬ 
covery  in  DMP  [division  aid  station]  and  in  mobile  surgical  hospitals, 
which  also  changes  the  ratio  of  the  degrees  of  frostbite  in  more  dis¬ 
tant  stages. 

Data  presented  by  Ye.M.  Salkindson  Indicate  how  difficult  it  is 
to  diagnose  the  degree  of  frostbite  in  the  forward  stages.  In  a  front 
hospital  upon  primary  examination  of  6 1  patients  with  degree  IV  frost¬ 
bite,  degree  I  frostbite  was  established  for  two,  degree  II  for  20  and 
degree  III  for  17.  Only  4  patients  were  immediately  found  to  have  de¬ 
gree  IV  frostbite. 

V. I .  Zharkov  presents  similar  information  on  degree  IV  frostbite 
observed  In  a  front  hospital  of  the  Karelian  Front.  At  aid  stations 
and  In  medical  battalions,  8.5%  degree  IV  frostbite  was  established, 
11.5%  In  mobile  surgical  hospitals,  and  44.6'  were  diagnosed  only  in 
the  army  field  hospitals.  It  should  be  noted  that  there  were  special¬ 
ized  sections  for  frostbite  treatment  in  the  army  field  hospitals  on 
this  front.  On  other  fronts,  degree  IV  frostbite  was  basically  found 
only  In  the  front  area. 

The  ratio  of  the  degrees  of  frostbite  by  medical  evacuation 
stages  on  different  fronts  in  different  years  of  the  war  are  repre¬ 
sented  in  the  diagram  presented.  The  number  of  frostbites  observed  in 
each  stage  was  assumed  to  be  100  (Fig.  72). 

Comparison  of  the  front  report  materials  with  data  obtained  by 
special  study  of  frostbite  permitted  the  following  conclusions  to  be 
reached: 
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72.  Frostbite  distribution  by  degree  at  various  evacuation  stages 
in  percent  of  total). 

(a)  Aid  station;  (b)  medical  battalion;  (c)  mobile  field  hospital; 

(d)  Army  base  hospital;  (e)  frontline  evacuation  station;  (f)  all 
stages;  (g)  main  rear  EG  [evacuation  hospital];  (h)  Army  base 
hospital.  AREP  [evacuation  station  motorized  company];  (i)  deep 
rear  hospitals;  (J )  second  half  19^3 ;  00  four  years;  (1)  19*1-1942, 
data  of  Zharkov,  Grublna,  et  al;  (m)  Shkradyuk  data;  (n)  Kulikova 
data;  (o)  data  of  fundamental  chart  study  to  determine  outcomes  by 
state;  (p)  1st  degree;  (q)  2nd  degree;  (r)  3rd  degree;  (s)  4th  degree. 
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1.  the  change  in  ratio  of  the  degrees  of  frostbite  occur 
due  to  a  relative  increase  in  III  and  IV  degree  lesions  in  different 
medical  evacuation  stages  from  the  front  to  the  rear; 

2.  in  a  specially  conducted  study ,  the  relative  number  of 
III  and  IV  degree  frostbites  at  the  corresponding  stages  proves  to  be 
considerably  greater  than  indicated  in  the  medical  reports. 

In  the  second  group  of  the  graph, (Fig.  72),  fundamental  charac¬ 
teristics  chart  data  also  are  presented,  which  were  obtained  both  by 
breaking  down  all  frostbites  studied  by  degrees  and  by  compilation  of 
the  definitive  outcomes  at  different  stages. 

Wounding  and  Frostbite 

There  are  no  sufficiently  reliable  data  in  the  literature  which 
characterize  the  frostbite  rate  with  wounding.  The  individual  obser¬ 
vations  of  the  authors  are  based  on  random  material,  and  they  do  not 
give  an  idea  of  the  frequency  of  wounds  combined  with  frostbite. 

The  data  of  the  pathological  anatomists  cannot  be  considered  to 
represent  the  rate  of  frostbites  of  the  wounded,  since  they  concern 
the  severely  wounded  who  died  in  various  evacuation  stages.  For  ex¬ 
ample,  Killian  notes  that,  according  to  1941-1942  data  of  pathological 
anatomists,  1/3  of  those  who  died  of  wounds  on  the  Eastern  Front  had 
frostbite. 

Approximately  1.0%  of  injuries  were  accompanied  by  frostbite;  it 
increased  to-  2. 0-3*0?  during  severe  frosts  and  stubborn  battles,  as 
occurred  during  the  Finnish  War  in  February-March  1940.  However,  in 
the  forward  stages  of  the  medical  service,  including  division  aid 
stations  where  only  the  basic  data  are  recorded  in  the  medical  docu¬ 
ments,  frostbite  of  the  wounded  frequently  was  not  considered.  As  a 
rule,  the  case  records  in  the  front  area  and  deep  rear  hospitals  were 
kept  with  proper  completeness,  but  light  frostbites  were  already 
healed  by  this  time. 
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Therefore,  only  the  most  severe  frostbites  accompanying  wounds 
were  represented  in  the  statistical  reports,  which  reduces  the  total 
p.rcent  of  frostbites  of  the  wounded. 

According  to  front  report  materials,  the  percent  of  frostbite 
combined  with  wounds  to  the  number  of  combat  losses  in  World  War  II 
were  extremely  insignificant  and,  by  the  last  year  of  the  war,  they 
decreased  more  than  tenfold  from  those  of  the  first  two  years . 

However,  if  “he  percent;  'wounded  among  these  with  frostbites, 

i.e.,  the  number  of  frostbites  combined  with  wounds,  is  taken  into  ac¬ 
count,  these  figures  constitute  a  significant  quantity. 

In  materials  on  the  Finnish  War,  B.L.  Kaz  and  A.F.  Lukanov  es¬ 
tablished  the  combination  of  wounds  with  frostbites  at  6.5%,  M.S. 

Ioffe  at  1.5%  and  P.N.  Mazayev  at  10.555.  According  to  the  data  of 
P.S.  Delevskiy  (19-5)  and  A. I.  Kulikova  (22.0),  the  percent  of  wounds 
combined  with  frostbites  is  still  larger. 

In  connection  with  the  above  mentioned  reasons,  the  percent  of 
wounds  combined  with  frostbites  in  medical  Institution  reports  In 
World  War  II  was  somewhat  less  than  actual.  According  to  report  data, 
for  years  of  the  war  on  one  front,  this  percent  was  10.0. 
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Fig.  73.  Frequency  of  frostbites 
combined  with  wounds  vs.  total  num¬ 
ber  of  frostbites  (in  percent)  by 
year  of  war. 

Key:  (a)  Year  of  war. 


Data  on  frostbites  combined  with  wounds  as  a  percent  of  the  total 
number  of  frostbites  are  presented  in  Fig.  73. 

Ir.  individual  armies,  these  variations  were  highly  significant. 
They  depended  on  the  tactical  situation  and,  in  particular,  on  the 
intensity  of  actions. 

In  one  front  during  the  same  period,  the  number  of  wounds  com¬ 
bined  with  frostbites  with  respect  to  the  total  number  of  frostbites 
in  army  A  was  3.15  but,  in  army  B,  32.05. 

In  the  material  of  F.G.  Shkradyuk,  14.15  of  the  wounds  were  com¬ 
bined  with  frostbites.  According  to  the  fundamental  characteristics 
chart  data,  this  percent  is  considerably  lower  at  4.8.  The  explana¬ 
tion  of  this  is  that  the  case  records  were  studied,  and  the  basic  di¬ 
agnosis  in  them  was  frostbite.  Frostbites  combined  with  wounds  were 
not  included  in  this  figure. 

Among  the  recorded  frostbites  combined  with  wounds,  frostbite  was 
observed  in  32.25  of  the  wounded  limbs. 

Freezing 

Cases  of  freezing  and  general  chilling  are  counted  as  cold  trau¬ 
ma.  The  main  bulk  of  them  are  local  lesions  or  frostbite  proper. 

Some  idea  of  the  relationships  of  these  losses  can  be  obtained  by  fa¬ 
miliarization  with  the  data  on  the  number  of  dead  from  the  effects  of 
cold  presented  below. 

Among  the  tremendous  losses  of  the  Napoleonic  Army  in  1812,  the 
number  dead  of  cold  was  extremely  impressive  but,  unfortunately,  we  do 
not  know  what  percent  were  cases  of  freezing.  Idelson,  for  example, 
reports  that  Dr.  Roussy  saw  300  frozen  soldiers  in  a  pile  of  the  dead 
at  Smolensk.  The  large  number  of  dead  on  the  retreat  roads  is  men¬ 
tioned  in  other  descriptions,  but  no  figures  are  given. 
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During  the  Crimean  War  in  185^-1855*  of  5,215  in  the  French  Army 
who  were  frostbitten,  1,173  or  22.7"  died  (Sonnenburg  and  Tschmarke). 

In  the  English  Army  in  this  same  war,  of  1,914  cases  of  frost¬ 
bite,  457  or  23.8"  died  (N.I.  Pirogov).  According  to  Sonnenburg  and 
Tschmarke,  there  were  2,898  cases  of  frostbite  in  the  entire  campaign, 
and  ^63  or  16.0%  died. 

It  is  clear  that  not  all  lethal  cases  can  be  attributed  to  freez¬ 
ing,  but  there  is  no  doubt  that  a  considerable  number  who  died  of 
freezing  are  included  among  the  number  dead. 

In  December  1877,  during  the  march  through  the  Balkans,  69  cases 
of  freezing  were  recorded  in  the  Russian  Army,  which  is  15.0%  of  the 
number  who  died  of  accidents  (L.S.  Kaminskiy  and  S.A.  Novosel ' skiy ) , 
or  nearly  1  .  355  of  the  number  of  recorded  cases  of  frostbite. 

In  1887,  In  the  column  of  Gen.  Gurko,  813  men  were  lost  due  to 
frostbite  In  two  days,  and  53  men  (6.1%)  froze  completely  (P.  Abramov). 

In  the  Russian  Army  during  the  Russo-Japanese  War  of  1904-1905, 

15  cases  of  freezing  were  noted  (L.S.  Kaminskiy  and  S.A.  Novosel' skiy) , 
which  is  1.0%  of  the  number  of  recorded  frostbites. 

Tremendous  losses  suffered  by  the  Turkish  Army  in  the  Sarakamysh 
operation  in  December  1914  are  known.  The  9th  Turkish  Corps  lost  up 
to  half  of  Its  personnel,  primarily  because  of  freezing  and  frostbite. 
More  than  10,000  frozen  in  one  night  were  recorded  in  the  10th  Corps. 

In  areas  with  a  relatively  warm  climate,  cases  of  general  freez¬ 
ing  also  are  noted.  In  December  1937  at  Teruel,  there  were  5  cases  of 
freezing  in  500  cases  of  frostbite  in  the  Spanish  Republican  Army, 
which  is  1.0%  (Ducuing,  D^Harcourt  et  al). 

During  the  battles  for  Moscow  in  1941,  as  well  as  during  our  at¬ 
tack  at  the  beginning  of  December  1941,  it  was  found  that  the  number 
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of  both  wounded  and  unwounded  Germans  who  died  of  freezing  was  ex¬ 
tremely  high.  Collection  of  the  bodies  of  frozen  Germans  along  the 
entire  route  of  attack  of  our  troops  continued  right  up  until  the  snow 
melted.  There  was  a  particularly  large  number  of  bodies  in  the  woods 
in  the  direction  of  Mozhaysk.  There  were  no  prophylactic  measures  by 
the  German  command  for  protection  of  the  German  Army  troops  from  cold. 
Therefore,  the  destroyed  and  disorganized  retreating  groups  lost  com¬ 
munication  and  died  of  cold. 

Isolated  indications  of  death  for  this  reason  are  found  in  medi¬ 
cal  institution  reports,  but  these  figures  are  not  a  hundredth  of  a 
percent  of  the  total  number  of  losses  due  to  frostbite  in  particular. 

Cases  of  freezing  which  ended  in  recovery  remain  unreported. 

Freezing  should  be  understood  to  be  that  pathological  condition 
which  is  due  to  a  progressive  decrease  in  body  temperature  as  a  result 
of  the  chilling  effect  of  the  external  medium,  when  the  protective 
heat  regulating  capabilities  of  the  body  can  prove  to  be  insufficient. 
In  a  number  of  cases,  the  body  succeeds  in  coping  with  heat  regulation 
disorders,  and  body  temperature  increases  to  limits  which  depend  on 
the  possibility  of  performance  of  vital  functions.  However,  these 
cases  with  a  favorable  outcome  usually  are  wrongly  classified  as  shock 
or  intoxication,  and  they  are  not  considered  freezing. 
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CHAPTER  III 

ETIOLOGY  AND  PATHOGENESIS  OF  FROSTBITE 

The  most  widespread  form  of  peacetime  frostbite,  which  is  en¬ 
countered  extremely  often  In  war,  is  frostbite  which  develops  as  a 
result  of  dry  frost,  i.e.,  at  temperatures  below  0°.  Frostbite  which 
develops  at  temperatures  above  zero,  the  so  called  "trench  foot,"  also 
is  significantly  common  among  troops  in  combat  activity.  A  third  form 
of  frostbite  develops  upon  contact  of  bare  skin  with  chilled  metal  ob¬ 
jects  and,  finally,  the  fourth,  chilblains,  is  mainly  a  chronic  form 
of  frostbite.  The  latter  develops  extremely  often  as  a  result  of 
brief  exposure  to  cold  and,  as  a  rule,  with  predisposition  to  the 
pathological  condition  described. 

There  also  are  rare  forms  of  frostbite  with  an  unusual  pathogen¬ 
esis,  which  are  not  discussed  here. 

Frostbites  which  develop  upon  exposure  to  dry  frost  are  the 
overwhelming  majority  of  peacetime  frostbites.  In  wartime,  they  fre¬ 
quently  are  observed  in  pilots.  These  frostbites  are  localized  al¬ 
most  exclusively  on  the  most  peripheral  sections  of  the  body  (ears, 
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nose,  superciliary  arch,  finger  and  toe  tips).  In  the  majority  of 
cases,  the  process  is  limited  to  soft  tissues.  If  bone  is  involved, 
it  is  mainly  the  ungual  phalanges.  Recent  studies  have  not  answered 
the  question  cf  what  temperature  is  generated  in  the  tissues  in 
frostbites  of  this  type.  The  constantly  observed  blanching  of  the 
skin  in  such  cases  evidently  was  the  basis  for  the  hypothesis  that  the 
tissue  fluid  freezes  in  frostbite  of  this  form  and,  thus,  the  tissue 
temperature  drops  below  zero.  It  is  to  the  point  to  state  that  this 
point  of  view,  which  is  not  confirmed  by  experimental  or  clinical  ob¬ 
servations,  has  a  number  of  objections.  The  principal  ones  are  the 
following. 


1.  Freezing  of  tissue  fluid  can  occur  only  as  a  result  of  com¬ 
plete  stopping  of  the  biological  processes  in  the  tissues,  in  particu¬ 
lar,  with  the  complete  cessation  of  blood  circulation,  innervation, 
cell  metabolism,  i.e.,  in  those  severe  cases  when  the  tissue  is  no 
longer  a  biological,  but  becomes  a  physical  object  of  the  effect  of 
cold.  Natural  heat  regulation  is  excluded  in  these  cases.  Neverthe¬ 
less,  the  physical  properties  of  skin  and  subcutaneous  tissue  (their 
poor  heat  conductivity)  are  an  obsta’cle  to  the  penetration  of  cold  into 
the  tissues. 

2.  The  abundant  capillaries  in  the  tissue  structure  and  the  high 
mineral  salt  content  of  the  tissue  fluids  are  the  cause  of  a  reduction 
of  freezing  temperature  of  the  tissues  of  warm  blooded  animals  by  at 
least  -5  to  -10°.  Thus,  tissue  freezing  occurs  only  in  a  hard  frost. 

3.  A  long  period  is  required  to  damage  tissues  as  a  result  of 
freezing  of  tissue  fluids,  since  brief  freezing  does  not  cause  cell 
death.  It  is  known  that  the  skin  of  man  does  not  necrotize  in  brief 
freezing  by  means  of  ethyl  chloride,  that  despite  freezing  of  a  frog 
heart  a  heartbeat  appears  after  thawing,  that  the  conductivity  of 
nerves  which  are  subjected  to  freezing  for  a  short  time  recovers  after 
thawing,  etc. 


4.  As  experimental  data  have  shown,  disorders  of  metabolism, 

390 


circulation  and  cell  nutrition  begin  at  tissue  temperatures  very  much 
above  zero. 


If  it  is  considered  that  a  decrease  in  tissue  temperature  occurs 
very  slowly  and  is  accompanied  by  biological  "resistance"  of  the  tis¬ 
sues,  the  hypothesis  can  be  expressed  that  serious  pathological  proc¬ 
esses  and  death  of  cells  occur  before  freezing  and,  thus,  tissue  which 
is  already  dead  is  subjected  to  freezing.  In  any  case,  it  is  valid 
for  an  intact  organism,  since  the  death  of  warm  blooded  animals  occurs 
at  body  temperatures  of  +22°  or  +23°,  and  a  corpse  undergoes  freezing. 

In  any  case,  freezing  deep  in  tissues  is  scarcely  significant, 
since  statistical  studies  show  that  frostbite  as  a  result  of  dry  frost 
Is  nearly  always  superficial. 

•Trench  foot  is  frostbite  which  develops  at  above  zero  tempera¬ 
tures.  There  is  no  doubt  that  the  tissue  temperature  in  this  frost¬ 
bite  does  not  decrease  below  the  freezing  point  of  tissue  fluid,  since 
the  outside  temperature  at  which  trench  foot  is  particularly  common 
always  is  above  zero.  A  required  condition  of  the  development  of 
trench  foot  is  dampness,  when  the  air  temperature  excludes  freezing  of 
not  only  tissue  fluid,  but  atmospheric  precipitation.  Experimental 
studies  (laboratory  directed  by  Prof.  G.L.  Frenkel)  have  shown  that 
the  complete  cessation  of  blood  circulation  in  tissues  occurs  at  +10° 
tissue  temperature,  and  significant  disorder  of  it  is  observed  at 
+19°.  If  one  of  the  basic  assumptions  of  theoretical  medicine  is 
taken  into  account,  namely  that  a  circulatory  disorder  results  in  ne¬ 
crosis  and  tissue  degeneration,  many  aspects  of  the  mechanism  of  de¬ 
velopment  of  trench  foot  under  conditions  which  exclude  freezing  be¬ 
come  clear.  The  actual  tissue  temperature  in  trench  foot,  its  varia¬ 
tion  and  the  principal  mean  times  in  which  a  different  subnormally 
low  tissue  temperature  results  in  pathological  symptoms  can  be  ex¬ 
plained. 

The  conditions  for  the  production  of  trench  foot  are  not  only  the 
constant  exposure  to  a  moderately  low  temperature  (wet  cold),  but 


391 


luring  frosts  when,  in  attempts  to  heat  the  feet,  the  footwear  gets 
wet  and  a  more  or  less  prolonged  exposure  to  wet  cold  begins.  Under 
winter  combat  conditions,  there  frequently  is  no  possibility  of  prop¬ 
erly  ••.•arming  the  feet  and  drying  the  footwear  and,  thus,  exposure  tc 
dry  frost  and  wet  cold  alternates.  The  latter,  although  it  causes  a 
smaller  tissue  temperature  decrease,  contributes  to  the  deep  penetra¬ 
tion  of  cold  and  increases  the  heat  conductivity  of  the  skin.  It  must 
be  thought  that  this  alternation  of  conditions  contributed  to  severe 
penetrating  frostbite  in  dry  frosty  weather. 

As  a  rule,  the  pure  form  of  trench  foot  develops  in  static  war¬ 
fare  in  the  fall  and  spring.  However,  varieties  of  it  are  possible  in 
dry  frost  and  during  mobile  warfare,  during  patrols  in  particular,  and 
during  combat  actions  on  the  ice  of  lakes  and  rivers.  The  feet  and 
exposed  parts  of  the  body  are  not  frostbitten  at  above  zero  outside 
temperatures  as  a  rule. 

Frostbite  as  a  result  of  exposure  to  a  critically  low  temperature 
is  possible,  but  the  corresponding  critical  low  temperature  for  animal 
protein  has  not  been  exactly  determined.  It  is  known  that  protein 
does  net  coagulate  even  when  it  freezes.  The  freezing  of  some  proto¬ 
zoa,  as  well  as  brief  freezing  of  human  and  animal  skin  Is  not  fatal. 
Nevertheless  however,  there  is  a  low  temperature  which  causes  instant 
death  of  cell  elements.  As  observations  show,  this  temperature  is  45 
to  50°  below  zero.  However,  a  necessary  condition  is  establishment  of 
this  temperature  inside  and  not  outside  of  the  tissue,  and  its  conduc¬ 
tor  usually  is  highly  chilled  metal  objects.  The  pathological  proc¬ 
esses  which  develop  in  tissues  in  this  type  of  frostbite  are  reduced 
to  necrosis  and  reactive  inflammation  after  a  "latent"  period. 

Chilblains  is  a  pathological  condition  which  indisputably  is  as¬ 
sociated  with  the  effect  of  cold.  In  a  number  of  cases,  chilblains 
occur  even  with  a  negligible  decrease  in  temperature.  Therefore,  the 
describable  clinical  syndrome  has  been  explained  and  is  explained  by 
various  causes  which  assign  a  secondary  role  to  cold.  However,  since 
the  most  diverse  forms  of  dermatosis  which  can  be  associated  with  the 
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term  "chilblains"  never  develop  without  a  decrease  in  the  ambient  tem¬ 
perature,  it  must  be  considered  that  chilblains,  like  frostbite,  is  a 
type  of  injury  caused  by  cold.  Chilblains  most  often  are  either  the 
first  stage  of  a  more  serious  frostbite  or  an  aftereffect  of  frostbite 
already  suffered.  However,  an  apparent  primary  chronic  chilblain  is 
possible . 

The  basic  clinical  signs  of  all  forms  of  chilblains  are  edema, 
cyanosis  and  diverse  paresthesias. 

There  is  no  doubt  that  a  chilblain  is  a  pathlogical  reaction, 
which  develops  due  to  weakening  of  natural  heat  regulation.  People 
who  have  suffered  frostbites  develop  chilblains  most  often.  If  it  is 
considered  that,  at  a  +19°  tissue  temperature,  their  vital  activities 
are  abrubtly  disrupted,  the  tissue  disorders  which  develop  even  with 
very  little  cold  become  clear.  Ey  contrast,  with  normal  heat  regula¬ 
tion,  as  is  known,  a  man  is  capable  of  tolerating  very  hard  frosts. 

Chilblains  like  trench  foot  do  not  only  occur  in  frost,  but  on 
cold,  damp  spring  and  fall  days  as  well.  Like  frostbite,  which  de¬ 
velops  due  to  exposure  to  dry  frost  and  as  a  result  of  exposure  to  the 
critical  low  temperature,  chilblains  are  localized  on  any  part  of  the 
body.  However,  they  are  primarily  on  the  feet,  hands,  face  and  ears. 

Tables  34  and  35  as  well  as  a  graph  (Pig.  74)  characterize  the 
relationship  between  low  temperature  exposure  time  and  the  onset  of 
frostbites  of  various  degrees .  Fundamental  characteristics  chart  data 
are  summarized  in  them.  Chilblains  are  not  considered,  because  of  the 
easy  clinical  course,  which  is  reflected  in  combat  readiness  to  a 
negligible  extent. 

It  follows  from  Table  34  that  various  forms  of  pathogenesis  are 
found  at  different  times  in  degree  IV  frostbite.  Thus,  frostbites  as 
a  result  of  exposure  to  the  critical  temperature  develops  in  a  day  in 
100. OS  of  the  cases,  57.5JS  of  frostbites  due  to  dry  frost  and  only 
32. 7%  of  all  cases  of  trench  foot  develop  in  this  time.  If  the  time 
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for  development  of  the  syndrome  is  not  a  day  but  the  first  6  hours, 
the  proportions  will  be  75 . 0*-17 • 5*-8 . 5% .  A  detailed  analysis  of 
Table  24  demonstrates  the  same  regularity  of  degree,  which  is  direct¬ 
ly  proportional  to  time.  Thus,  67.3 %  of  the  cases  of  trench  foot  de¬ 
veloped  in  from  one  to  ten  days  cr  more.  Frostbites  which  developed 
at  the  critical  temperature  in  this  time  are  not  recorded  at  all,  and 
it  develops  in  42. 5 ^  of  all  cases  upon  exposure  to  dry  frost. 


Fig.  7^.  Distribution  of 
frostbites  resulting  from 
various  conditions  vs.  dura¬ 
tion  of  chilling. 

Key:  (a)  At  above  zero  de¬ 

gree  temperature;  (b)  In 
frost;  (c)  In  contact  with 
metal;  (d)  Up  to  1  hour;  (e) 
1*3  hours;  (f)  3-6  hours;  (g) 
6-12  hours;  (h)  More  than  12 
hours . 


Upon  exposure  to  dry  frost,  57.5/5  of  all  degree  IV  frostbites 
develop  during  one  day,  while  only  42.5*  occur  in  the  remaining  peri¬ 
ods.  In  this  case,  the  number  of  degree  IV  frostbites  which  develop 
due  to  dry  frost  progressively  decreases  with  the  passage  of  time. 
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Thus,  in  the  first  12  hours  after  exposure  to  cold,  36.2%  of  all 
cases  occur  and  only  1B.6S  in  5  to  10  days  or  more. 

Table  3 ^ •  Relationship  between  low  temperature  exposure  time 
and  onset  of  degree  IV  frostbite  in  wet  and  dry  cold 
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Key:  (a)  Cold  exposure  duration; 
perature;  (c)  Total  in  frost;  (d) 
metal;  (e)  Percent  of  frostbites; 
1  to  3  hours;  (h)  Up  to  12  hours; 
than  10  days;  (k)  Total. 


(b)  Total  at  above  0°  tem- 
Total  in  contact  with 
(f)  Up  to  1  hour;  (g)  Prom 
(i)  Up  to  1  day;  (J)  More 


Table  35.  Relationship  between  low  temperature  exposure  time 
and  onset  of  degree  I-II-III  frostbite  in  moist  and  dry  cold 
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Key:  (a)  Cold  exposure  duration;  (b)  Total  at  above  0°  tem¬ 
perature;  (c)  Total  in  frost;  (d)  Percent  of  frostbites;  (e) 
Up  to  1  hour;  (f)  Prom  1  to  3  hours;  (g)  13—2 h  hours;  (h)  1-2 
days;  (i)  More  than  10  days;  (j)  Total. 
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The  sane  regularities  are  still  more  clearly  seen. from  analysis 
of  Table  35  for  degree  I,  II  and  III  frostbites  which  develop  from  ex¬ 
posure  to  dry  frost  and  wet  cold. 

Thus,  53.65  of  frostbites  due  to  dry  frost  develop  in  up  to  one 
day  and  32.155  at  below  zero  temperatures.  By  contrast,  a  total  of 
47,  of  frostbites  due  to  dry  frost  and  67.855  of  trench  foot  develop 
in  one  to  ten  days. 

Thus,  World  War  II  experience  confirmed  the  existence  of  differ¬ 
ent  forms  of  pathogenesis  of  frostbite  and  the  presence  of  regulari¬ 
ties  between  the  time  of  development  of  the  clinical  syndrome  and  the 
time  from  the  beginning  of  exposure  to  cold. 

The  effect  of  the  time  factor  is  very  important,  if  not  decisive. 
Figure  7^  demonstrates  this  quite  clearly.  The  explanation  of  the  de¬ 
cisive  effect  of  this  factor  is  that  low  in  distinction  from  high 
temperature  usually  does  not  cause  pathological  changes  instantaneous¬ 
ly,  but  as  a  result  of  prolonged  exposure,  and  they  are  the  greater 
the  longer  this  exposure. 


Theory  of  Frostbite  Pathogenesis;  Disseminated  Necrosis 

The  opinion  that  frostbite  develops  upon  cooling  tissues  to  a 
below  zero  temperature  as  a  result  of  their  freezing  or  congealing  was 
widespread  until  recently.  However,  a  number  of  studies  of  both 
Soviet  and  foreign  authors  have  proved  that,  although  the  frozen  state 
of  tissues  can  be  achieved  experimentally  (S.T.  Pavlov  and  K.K. 
Smirnov),  it  is  almost  never  found  in  practice.  Therefore,  it  does 
not  play  a  part  in  the  pathogenesis  of  frostbite.  T.Ya.  Ar'yev  and 
then  S.T.  Pavlov  and  K.K.  Smirnov  have  shown  that  very  limited  super¬ 
ficial  sections  freeze  upon  freezing  rabbit  ears  in  a  special  chamber. 
In  this  case,  frostbite  symptoms  occur  only  in  those  cases  when  the 
duration  of  the  cold  exposure  reaches  several  hours.  Brief  freezing 
as  also  is  known  from  clinical  practice  (freezing  with  ethyl  chloride) 
does  not  cause  frostbite. 


Cn  the  other  hand,  in  the  tests  of  K. A .  Milner  et  al,  it  was 
noted  that  such  pronounced  hypothermia  of  the  entire  body  frequently 
occurs  in  mass  freezing  of  peripheral  sections  of  limbs  that  the  ani¬ 
mals  die  with  symptoms  of  heat  regulation  disorders. 

Numerous  experimental  studies  demonstrate  beyond  doubt  that 
frostbite  can  develop  with  a  decrease  in  tissue  temperature  to  a  point 
which  does  not  freeze  water.  Frostbite  was  successfully  obtained  ex¬ 
perimentally  at  ambient  temperatures  from  +1°  to  +2°  (Smith)  or  even 
+5°  (Lewis). 

F.S.  Belitskaya  determined  that  the  tissue  temperature  deep  in 
the  affected  limbs  of  people  who  received  frostbites  varies  from  +4° 
to  +6°  at  the  time  the  cold  exposure , ends  (cited  from  G.L.  Frenkel). 

Experience  in  World  War  I  in  1914-1918  confirmed  the  possibility 
of  development  of  mass  frostbite  at  an  outside  temperature  above  zero 
(the  battles  in  Flanders  in  November  191^).  However,  until  recently, 
the  number  of  authors  who  considered  the  development  of  frostbite 
possible  only  at  below  zero  temperatures  was  highly  significant,  es¬ 
pecially  abroad. 

World  War  II  experience  again  demonstrated  the  possibility  of 
frostbite  at  above  zero  temperatures.  Specific  examples  are  presented 
in  the  section  on  factors  which  contribute  to  frostbite. 

The  present  day  progress  in  the  field  of  study  of  the  pathogene¬ 
sis  of  frostbite  achieved  by  Soviet  scientists  in  the  World  War  II 
years  and  after  It  permit  the  statement  that  pathoanatomical  changes 
observed  in  frostbite  are  a  consequence  of  profound,  complex  disturb¬ 
ance  of  the  vital  activity  of  tissues  due  to  a  decrease  in  tissue 
temperature.  The  direct  damaging  effect  of  low  temperatures  on  body 
cells  and  tissues  is  not  of  foremost  importance  and,  moreover,  it  is 
found  extremely  rarely. 

In  the  frostbites  usually  observed,  which  constitute  more  than 

397 


9 9.Z"  of  all  cold  lesions,  the  low  temperatures  which  cause  direct 
thermal  damage  to  tissues  do  not  have  to  occur.  As  a  rule,  exposure 
to  only  moderately  low  outside  temperatures  occurs.  If  the  (Juration 
of  this  exposure  is  negligible,  r.o  pathological  symptoms  characteris¬ 
tic  of  frostbite  usually  do  not  develop. 

Only  when  the  cold  exposure  time  is  lengthened  to  several  hours 
or  sometimes  days  do  those  pathological  processes  arise  which  deter¬ 
mine  the  clinical  pattern  of  frostbite.  All  else  being  equal,  the 
severity  of  the  lesion  proves  to  be  directly  proportional  to  the  low 
temperature  exposure  time. 

On  the  question  of  the  mechanism  of  development  of  frostbite, 
until  recently,  foreign  authors  have  expressed  biased  artificial  views 
which  do  not  satisfy  the  present  level  of  knowledge.  The  foremost 
position  among  them  is  occupied  by  the  theory  of  tissue  death  from 
freezing  which,  as  was  mentioned  above,  is  devoid  of  any  scientific 
value . 

Just  as  unsatisfactory  are  opinions  which  reduce  the  essence  of 
the  process  in  frostbite  to  disruption  of  the  colloid  equilibrium  of 
the  tissues  (Schade),  primary  inflammation  of  the  vascular  wall 
(Marchant),  etc. 

Precisely  as  unconvincing  are  the  opinions  of  the  majority  of 

most  recent  foreign  authors,  who  point  out  the  leading  role  of  the 
nervous  system  In  frostbite  and  simply  and  mechanistically  reduce  It 
to  disorders  of  vasomotor  innervation,  which  cause  the  development  of 
spasm  and  disruption  of  circulation.  Consequently,  they  interpret 
frostbite  as  simple  ischemic  gangrene,  and  they  completely  fail  to 
take  into  account  the  circumstance  that  the  diversity  and  specificity 
of  the  processes  in  the  clinical  and  pathoanatomical  pattern  of  frost¬ 
bite  cannot  be  explained  at  all  in  such  a  simplified  way. 

The  most  significant  position  established  on  this  question  should 
be  considered  to  be  the  secondary  nature  of  the  changes  which  develop 
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in  the  body  to  stop  the  effect  of  cold.  These  changes  cannot  be  eval¬ 
uated  as  scir.e  stable  pathological  condition  which  suddenly  replaces 
it,  but  they  should  be  considered  a  process  which  begins  in  the  body 
at  the  tine  of  tissue  cooling  and  which  sometimes  ends  after  a  very 
substantial  segment  of  time,  which  is  measured  in  months  or  sometimes 
more . 


"latent"  Period,  Period  of  General  and  Local  Tissue  Hypothermia 

A  distinctive  feature  of  the  so  called  "latent"  period  of  frost¬ 
bite  is  that  the  extent  and  nature  of  the  cold  induced  injury  are  de¬ 
termined  only  at  the  end  of  the  exposure  to  the  latter.  During  low 
tissue  temperature  exposure,  the  color  of  the  skin  of  the  extremities 
changes,  but  no  normal  signs  of  injury  (necrosis,  degeneration,  etc.) 
are  noted  in  this  period.  The  life  of  a  warm  blooded  animal  as  a 
whole  is  interrupted  at  a  specific  body  temperature  level,  when  the 
correlation  of  functions  of  the  internal  organs  performed  by  the  cen¬ 
tral  nervous  system  becomes  impossible.  However,  the  normal  signs  of 
tissue  and  cell  death  (destruction  of  nucleus,  clouding  of  the  proto¬ 
plasm)  cannot  be  detected  even  microscopically.  Micropreparations  of 
frozen  skin,  if  they  are  taken  from  an  unthawed  corpse,  show  no  signs 
of  tissue  death. 

The  lack  of  pronounced  external  signs  of  death  of  chilled  tissues 
gave  rise  to  the  term  "latent  period." 

Nevertheless,  signs  of  the  "latent  period"  include  extreme 
blanching  of  the  skin,  its  cooling  and  loss  of  sensitivity. 

It  is  completely  obvious  that  injury  and  destruction  of  cells 
occurs  in  the  "latent  period,"  because  the  longer  the  "latent  period" 
lasts,  the  more  substantial  the  destruction  detected  in  the  period 
after  warming.  However,  the  essence  and  nature  of  these  changes  still 
have  not  been  studied  sufficiently. 


However,  since  there  is  no  doubt  that  the  essence  of  frostbite  is 


determined  by  the  reduction  in  tissue  temperatures  which  occurs  in 
this  period,  it  is  more  nearly  correct  to  call  this  period  the  period 
of  general  and  local  tissue  hypothermia. 

The  period  of  general  and  local  tissue  hypothermia  is  observed  in 
all  four  forms  of  frostbite.  However,  it  is  most  distinct  in  frost¬ 
bite  induced  by  dry  frost. 

The  period  of  general  and  local  tissue  hypothermia  usually  is  an 
extremely  short  period,  but  it  is  observed  with  all  the  characteristic 
signs  in  frostbites  due  to  the  effect  of  critically  low  temperatures. 

This  period  is  observed  in  trench  foot  and  in  chilblains,  but  the 
frequent  change  of  tissue  temperature  characteristic  of  these  condi¬ 
tions  apparently  obliterates  the  boundary  of  both  phases  of  frostbite. 
With  drop  in  temperature,  the  reactive  inflammatory  process  fades  or 
even  stops,  but  the  inflammation  breaks  out  again  with  increase  in  tis¬ 
sue  temperature.  With  a  subsequent  reduction  in  tissue  temperature, 
all  the  processes,  including  the  inflammatory  and  degenerative  proc¬ 
esses,  apparently  are  recorded  again.  Thus,  in  the  production  of 
trench  foot,  the  period  of  general  and  local  tissue  hypothermia  and 
the  period  after  tissue  wanning  alternate.  However,  in  this  change, 
the  external  signs  of  the  reactive  inflammation  do  not  reverse. 

The  symptoms  of  severe  necrosis,  degeneration  are  only  found  un¬ 
der  constant  heat  conditions,  when  the  tissue  warming  period  occurs 
conclusively . 

Fundamentally  the  same  thing  occurs  in  chilblains.  However, 
since  chilblains  develop  at  incomparably  higher  tissue  temperatures, 
its  symptoms  are  not  comparable  in  severity  to  the  symptoms  of  trench 
foot . 


The  pathoanatomical  changes  and  functional  disorders  found  in  the 
second,  sc  called  period  after  tissue  warming  are  distinguished  by  ex¬ 
treme  diversity,  both  in  the  sense  of  the  topography  of  the  lesions 
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and  in  the  essence  of  the  processes  observed  here.  Different  tissue 
resistance  to  harmful  effects,  including  the  effect  of  cold,  the  non- 
uniformity  of  tissue  chilling  dependent  on  their  heat  conductivity  and 
depth  cannot  completely  explain  the  topography  of  the  pathological 
changes.  A  characteristics  of  these  changes  is  their  disseminated  na¬ 
ture.  This  means  that  either  completely  undamaged  or  insignificantly 
changed  tissues  are  found  in  the  chilled  sections,  together  with  de- 
generatively  and  necrotically  changed  tissues.  The  theory  of  dissemi¬ 
nated  necrosis  (S.S.  Girgolav)  which  emphasizes  this  has  been  con¬ 
firmed  in  a  whole  series  of  observations.  In  histological  studies  of 
tissues  10-12  days  after  frostbite,  N.I.  Gol'dshteyn  found  small  arte¬ 
ries  with  open  lumens  together  with  completely  thrombosed  arteries  in 
the  demarcation  zone.  Foci  of  necrosis  were  found  in  the  veins. 

Small  foci  of  necrosis  and  degeneration  in  muscles  and  connective  tis¬ 
sue  were  noted  in  the  zone  above  the  demarcation.  Similar  data  were 
obtained  in  histological  study  of  tissues  by  I. A.  Moldovanov,  T.Ya. 
Ar'yev,  V.S.  Gamov,  V.A.  Militsin  and  N.F.  Lyudvinskaya,  as  well  as  by 
D.G.  Rokhlin  in  an  X-ray  study.  Leriche,  Kunlin,  V.S.  Gamov  and 
others  observed  isolated  sections  of  arteries  which  retained  a  dis¬ 
tinct  pulsation  in  a  zone  of  continuous  necrosis. 

Areas  of  disseminated  necrosis  vary  in  size  from  micronecroses, 
identified  only  in  histological  preparations,  to  large  foci,  seen  in 
an  X-ray  photograph  and  during  surgical  treatment  for  degree  IV  frost¬ 
bite.  It  should  be  kept  in  mind  that  various  transitional  forms  are 
possible  in  the  foci  scattered  in  the  tissues  of  the  region  of  the  le¬ 
sion,  from  the  initial  stage  of  tissue  degeneration  to  necrosis.  The 
type  of  tissue,  topographic  characteristics  of  the  foci  of  necrosis, 
the  time  factor  and  other  circumstances  which  determine  the  course  of 
the  frostbite  are  of  importance  here. 

In  summarizing  the  results  of  the  individual  histological  studies 
carried  out  in  different  frostbite  zones,  a  quite  distinct  picture  can 
be  obtained.  In  the  most  peripheral  sections  which  underwent  ne¬ 
crosis,  no  viable  tissues  are  found.  Closer  to  the  demarcation  line, 
but  still  in  the  necrosis  zone,  individual  large  or  small  size  sec*- 
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ticns  cf  tissue  are  found  in  a  state  cf  degeneration  and,  in  the  imme¬ 
diate  vicinity  of  the  demarcation  line,  patches  of  living  tissue  are 
found  quite  often.  In  the  band  of  the  demarcation  zone  formed,  to¬ 
gether  with  necrotic  tissues,  there  are  tissues  which  are  in  a  state 
of  degeneration,  as  well  as  isolated  particles  cf  outwardly  unchanged 
tissue. 

However,  everything  described  characterizes  only  the  morpholog¬ 
ical  signs  of  advanced  changes  in  damaged  tissues,  and  it  does  not 
represent  those  functional  changes  in  them  which  precede  and  cause 
these  morphological  changes. 

In  exactly  the  same  way,  based  on  these  morphological  changes, 
the  real  mechanisms  of  their  development  are  not  found.  They  are  as¬ 
sociated  with  damage  to  the  body  as  a  whole  in  frostbite,  and  they 
consist  of  both  mediated  effects  on  the  tissues  through  the  central 
nervous  system  and  the  opposite  effects  of  processes  which  develop  in 
the  frostbitten  area  on  the  body  as  a  whole. 

It  should  be  remembered  that  the  effect  of  cold  on  the  body  al¬ 
ways  is  general  and  local.  In  some  cases,  the  general  symptoms  pre¬ 
vail  (freezing).  In  other  cases,  they  retreat  into  the  background 
and  are  frequently  overlooked  (frostbite). 

In  the  necrobiosis  zone  located  proximal  to  the  demarcation 
strip,  the  number  of  cell  elements  without  visible  changes  increases 
with  distance  from  the  demarcation  strip,  and  the.  number  of  individual 
necrotic  and  degenerated  areas  decreases  and  become  smaller  and  small¬ 
er,  sometimes  microscopic. 

The  vessels  and  nerves  also  undergo  focal  necrotic  changes. 

Their  damage  can  spread  both  peripherally  and  centrally.  A.F.  Verbov 
and  S.N.  Davidenkov  have  described  hypoesthesia  and  paresthesia  in 
zones  located  considerably  more  central  to  the  frostbitten  areas,  as 
well  as  weakening  and  extinction  of  the  deep  reflexes.  Ya.K.  Braul 
and  D.I.  Panchenko  noted  changes  in  the  intervertebral  ganglia  in 
various  degrees  of  frostbite  of  the  lower  limbs. 
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A  zone  with  a  large  number  of  foci  of  necrosis  and  degenerative 
changes  is  characterized  by  reduced  activity,  slowing  down  of  the  re¬ 
generative  processes  and  a  reduction  in  tissue  resistance  to  infec¬ 
tions.  The  relative  frequency  of  development  of  degenerative  and  in¬ 
flammatory  processes  of  an  ascending  nature  can  be  explained  by  this. 

Present  day  Soviet  opinions  on  the  pathogenesis  of  frostbite  re¬ 
ject  all  theories  which  assign  exclusive  importance  to  lesions  of  some 
one  tissue  or  function  of  the  body  or  interpret  frostbite  as  a  purely 
local  lesion. 

It  is  considered  that  the  mechanism  of  development  of  pathologi¬ 
cal  symptoms  in  frostbite  is  a  complex  process  in  which,  as  a  result 
of  tissue  chilling,  disorders  of  neuroreflex  and  humoral  regulation 
occur,  which  result  in  disturbance  of  tissue  metabolism. 

These  diverse  functional  disorders,  which  are  the  subject  of 
study  by  Soviet  authors  and  are  the  real  essence  of  the  frostbite 
process,  still  have  not  been  studied  sufficiently  completely.  How¬ 
ever,  it  can  be  stated  now  that  a  significant  part  among  them  is 
played  by  disturbances  of  tissue  metabolism  regulated  by  the  nervous 
system.  They  consist  of  the  development  of  conflicts  between  the 
supply  of  nutrients  and  the  capabilities  of  their  uptake  and  distur¬ 
bances  of  the  relationships  between  assimilation  and  disassimilation 
and  disorders  of  metabolite  removal. 

Tests  by  T.A.  Achkasova  found  sharp  fluctuations  of  carbohydrate 
metabolism,  which  developed  in  the  "latent”  period  in  local  chilling. 

In  studies  by  colleagues  of  P.I.  Bykov  and  G.L.  Frenkel,  it  was 
determined  that  chilling  of  a  limb  of  an  experimental  animal  is  ac¬ 
companied  by  slowing  down  and  then,  stopping  of  blood  circulation. 

This  slowing  down  is  established  with  approach  of  the  tissue  tempera¬ 
ture  to  30°,  and  it  stops  completely  at  temperature  of  +iJ°  and  +11° 

( V . A .  Chernigovskiy,  I.N.  Kurbatova).  Vascular  spasm  which  causes 
stasis  was  noted  in  a  number  of  tests  on  the  side  not  subjected  to 
chilling  (G.L.  Frenkel).  However,  the  symptoms  of  frostbite  which  de- 


velcp  on  the  test  s'ie  are  never  noted  on  this  side.  Consequently, 
is :hemia  is  still  not  sufficient  to  cause  the  characteristic  symptoms 
of  frostbite. 

The  studies  of  A.L.  Izbinskiy  on  general  cooling  established 
marked  disruption  of  the  oxygen  supply  of  chilled  tissues.  This 
prompted  him  to  propose  anoxia  as  the  basic  cause  of  vital  activity 
disorders  in  chilling.  However,  it  should  be  considered  that,  with  a 
reduction  in  tissue  temperature,  both  the  oxygen  uptake  capacity  of 
the  tissue  (and  its  delivery  time)  and  the  need  of  the  tissue  for  it 
are  reduced.  Clinical  practice  still  does  net  have  available  suffi¬ 
cient  data  for  a  decision  on  oxygen  starvation  of  tissues  in  various 
phases  of  the  frostbite  process. 

The  stimulation  of  the  sympathetic  nervous  system  which  develops 
ir.  a  cooling  focus  causes  vascular  spasm  in  the  suprajacent  segments 
(N.N.  Burdenko,  M.N.  Sandomirskiy )  and  even  on  the  opposite  side  (S.N. 
Davidenkov,  V.A.  Chernigovskiy  and  I.N.  Kurbatova),  and  it  also  in¬ 
creases  the  release  of  adrenalin  into  the  blood  (N.I.  Pankov).  In  the 
initial  cooling  period,  alternation  of  stimulation  of  the  sympathetic 
and  parasympathetic  nervous  systems  is  noted  (B.B.  Koyranskiy,  M.A. 
Goloshchekina ,  L.Ye.  Drizina  et  al),  which  affects  vascular  tone  in 
the  cooling  focus  and  probably  also  endocrine  gland  function.  Distur¬ 
bance  in  the  conditions  of  internal  secretion  release  contributes  to 
change  in  the  ion  ratio  and  colloid  equilibrium.  In  a  focus  which  has 
suffered  cooling  it  also  apparently  Is  disrupted  as  a  result  of  tissue 
metabolism  disorders  a:.d  oxygen  insufficiency.  The  accumulation  in  a 
chilled  area  of  various  metabolites,  among  which  histamine  like  com¬ 
pounds  have  a  significant  position  (Lewis  et  al),  contributes  to  pare¬ 
sis  of  the  capillary  network,  increases  the  permeability  of  their 
walls  and  leads  to  the  development  of  edema. 

The  correlation  of  the  entire  endocrine  system  is  disrupted  in 
frostbite,  and  the  accumulation  of  insulin,  which  is  capable  of  re¬ 
taining  water  in  the  body,  makes  the  tissues  more  hydrophilic. 
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As  a  result  cf  the  complex  interaction  of  these  factors,  most  of¬ 
ten  in  the  most  distal  and,  therefore,  the  more  severely  and  longer 
chilled  areas,  necrotic  changes  of  a  greater  or  lesser  extent  occur. 
The  viability  cf  tissues  immediately  adjacent  to  these  areas  is  sig¬ 
nificantly  disrupted.  Clinically  established  inflammation  with  pro¬ 
nounced  exudative  symptoms,  degenerative  foci  and  necrosis  develop. 
This  is  the  zone  in  which  the  demarcation  develops. 

The  topography  cf  the  pathological  changes  which  develop  as  a  re¬ 
sult  of  chilling  cannot  be  exactly  recorded.  However,  in  all  cases, 
the  most  pronounced  changes  occur  in  the  most  superficial  and  distal 
areas,  i.e.,  in  those  places  where  the  longest  and  greatest  tissue 
temperature  reduction  was  observed.  Because  of  this,  the  damaged 
areas  are  arranged  in  the  form  of  a  cone  with  the  apex  in  the  distal 
direction  or  a  wedge  with  a  double  base  if  these  changes  are  examined 
in  longitudinal  section  (Fig.  31). 

The  most  typical  changes  in  IV  degree  frostbite,  when  the  tissues 
undergo  necrosis,  are  at  great  depth,  including  the  bene. 


Tissues  subjected  to  chilling  experience  two  stages,  the  clini¬ 
cally  expressed  "latent"  period  and  the  tissue  warming  period.  With 
the  onset  of  the  "latent"  period,  a  gradual  decrease  in  intensity  and 
a  qualitative  change  of  all  vital  processes  occur.  These  processes 
reach  the  maximum  level  and  remain  at  it  during  the  entire  "latent" 
period  corresponding  to  the  extent  of  the  decrease  in  tissue  tempera¬ 
ture.  With  the  end  of  chilling,  tissue  temperature  begins  to  in¬ 
crease,  metabolic  processes  intensify,  and  the  nutrition  conditions 
change.  This  corresponds  to  the  beginning  of  the  tissue  warming  peri¬ 
od. 


Disproportion  occurs  in  the  tissue  metabolism  sphere  with  the  on¬ 
set  of  cooling.  Our  present  level  of  knowledge  does  not  permit  a  pre¬ 
cise  answer  to  the  question  of  exactly  when  these  disproportions  be¬ 
gin.  Their  development  during  both  of  the  periods  in  question  is  most 
likely.  It  is  permissible  to  think  here  that  different  kinds  of  both 
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quantitative  and  qualitative  disproportion  do  not  occur  at  the  same 
time.  Scrr.e  of  them  develop  in  the  "latent"  period  and  ethers  later. 

It  is  noted  that  the  origin  of  development  of  the  processes  which 
result  in  disproportions  is  precisely  in  the  period  of  tissue  hypo¬ 
thermia,  so  it  must  be  considered  that  these  disproportions  occur  in 
later  stages.  An  increase  in  the  area  of  spread  of  necrosis  or,  con¬ 
versely,  the  restoration  of  vital  activity  of  those  tissue  areas  which 
appear  to  be  r.onviable  and  doomed  to  death  at  the  beginning  of  the 
tissue  warming  period  is  the  clinically  expressed  presence  of  these 
disproportions.  Since  the  beginning  of  disturbances  of  cell  metabo¬ 
lism  is  in  the  "latent"  period,  the  intensity  and  duration  of  chilling 
becomes  of  decisive  importance.  Thus,  the  practical  tasks  consist  of 
the  most  rapid  warming  of  the  area  which  is  involved,  in  order  to  re¬ 
duce  the  chilling  time. 

Cn  consideration  that  these  disturbances  can  develop  in  the  warm¬ 
ing  period,  the  principal  attention  must  be  given  to  the  warming  pro¬ 
cedure,  so  as  not  only  to  reduce  this  period  but  to  achieve  the  most 
nearly  simultaneous  possible  warming  of  the  chilled  area.  Chilling 
duration  evidently  is  of  importance  in  the  sense  that  the  size  of  the 
area  in  which  metabolism  and  blood  circulation  are  disturbed  increases 
in  parallel  with  prolongation  of  the  effect  of  cold.  Therefore,  a 
more  substantial  period  is  required  in  its  subsequent  warming,  during 
which  disproportion  develops. 

There  is  no  doubt  of  the  presence  of  disproportions  in  the  tissue 
metabolism  sphere,  which  are  manifested  by  necrotic  degenerative  proc¬ 
esses  only  in  the  tissue  warming  period.  Dependence  of  frostbite  on 
duration  of  the  effects  of  cold,  just  like  the  favorable  effect  of 
rapid  warming,  has  been  established. 

Study  of  tissue  metabolism  processes  in  chilled  and  warmed  tis¬ 
sues,  determination  of  the  conditions  under  which  given  quantitative 
and  qualitative  changes  in  vital  activity  of  tissues  and  cells  occur, 
exact  determination  of  the  time  of  development  of  disproportions  and 
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ct  determinaticnr of  the  mechanisms  of  development  of  these  disor¬ 
ders  'neural  first  and  foremost)  are  the  tasks  of  further  research  in 
the  field  of  frostbite  pathogenesis. 

Frostbite  leve lepment  Conditions 

Low  temperature,  in  the  absence  of  additional  factors  which  aug¬ 
ment  its  effect  on  the  body,  is  tolerated  by  man  without  harmful  con¬ 
sequences.  The  experience  of  living  in  high  latitudes  and,  in  par¬ 
ticular,  the  experience  of  polar  (and  mountain)  research  are  evidence 
of  this. 

Clothing  adapted  for  winter  and  distinguished  by  low  heat  conduc¬ 
tivity  serves  man  as  protection  from  cold.  More  complete  equilibrium 
between  heat  production  and  heat  transfer  is  maintained  by  means  of 
clothing. 

Under  normal  peacetime  conditions,  a  decrease  in  heat  transfer  is 
achieved  by  reducing  stay  time  in  frost  and  the  utilization  of  warmer 
clothing.  Heat  production  is  increased  by  active  movements  of  man  and 
by  the  intake  of  high  calorie  nutrients  into  the  body. 

In  a  combat  situation,  heat  equilibrium  frequently  can  be  dis¬ 
rupted,  because  both  reduction  of  the  stay  time  in  the  cold  and  an  in¬ 
crease  in  heat  production  due  to  active  movements  and  nutrition  be¬ 
come  difficult.  Man  remains  for  hours  on  the  battlefield  in  a  fixed 
position,  without  the  possibility  of  warming  up  and  frequently  de¬ 
prived  of  warm  clothing.  Under  these  conditions,  the  duration  of  a 
forced  stay  in  the  cold  begins  to  play  a  significant  part.  The  longer 
the  effect  of  cold,  the  more  noticeably  thermal  equilibrium  is  dis¬ 
rupted,  and  the  more  the  chilling  suffered  by  the  entire  body  and  in¬ 
dividual  parts  of  it,  first  and  foremost  the  limbs,  which  have  a  rela¬ 
tively  large  surface  area  and  therefore  lose  more  heat.  Low  tempera¬ 
ture  combined  with  the  time  factor  can  be  of  decisive  importance  in 
the  etiology  of  wartime  frostbite,  even  in  the  absence  of  the  so 
called  contributing  factors. 


There  are  no  convincing  criteria  which  permit  determination  of 
the  relationship  of  mass  frostbite  among  troops  to  air  temperature  and 
duration  of  its  effect,  since  it  is  impossible  to  exclude  the  effects 
of  other  factors  here  which  augment  and  lessen  the  effect  of  cold. 

According  to  the  data  of  Killian,  in  the  16th  German  Army,  which 
was  ir.  action  in  the  Kho ini- Lake  Il'men'-Schlisselburg  area,  there  were 
more  than  19,000  frostbites  in  1941/42,  which  greatly  exceeded  the 
cold  losses  in  all  succeeding  winters.  However  great  the  dependence 
of  frostbite  on  contributing  factors,  there  is  no  doubt  that  low  tem¬ 
perature  and  the  duration  of  exposure  to  it  are  the  basic  factors 
which  determine  the  possibility  of  the  development  of  mass  frostbites 
(Fig.  75). 

The  distribution  of  frostbite  by  month  obeys  a  specific  regular¬ 
ity,  which  can  be  found  in  much  wartime  material  and  with  a  quite  long 
period  of  observation,  which  includes  the  winter  period  and  covers  at 
least  9-10  months. 

Study  of  peacetime  frostbites,  even  over  a  large  segment  of  time, 
cannot  reveal  the  effective  distribution  of  frostbite  by  months  of  the 
year,  because  of  the  significant  effect  of  a  number  of  supplementary 
circumstances  in  each  separate  case. 

The  literature  published  before  World  War  II  does  not  deal  with 
the  question  of  the  monthly  distribution  of  frostbite.  Thus,  the  ma¬ 
terials  of  World  War  I  1914-1918  have  not  been  developed  In  this  re¬ 
spect.  The  statistics  of  individual  authors  usually  were  based  on  a 
small  number  of  observations  and,  if  they  cover  a  significant  number 
of  cases,  they  concern  a  short  period.  The  Finnish  War  also  cannot  be 
used  to  study  frostbite  in  the  area  indicated  above,  since  it  lasted 
less  than  four  months. 

According  to  the  fundamental  characteristics  chart  data,  the  to- 
toal  number  of  frostbites  observed  during  World  War  II  per  100  in  each 
year  of  the  war  is  quite  regularly  distributed  by  month  (Table  36, 

Fig.  76  and  77). 


Pig.  75-  Average  monthly  temperatures  in 
January. 


Both  in  this  table  and  graph  and  in  the  following  percent  of 
frostbites  which  occurred  in  each  separate  month,  they  were  obtained 
by  computation  of  the  daily  average  number  of  frostbites  and  calcula¬ 
tion  of  their  percentage  fraction  of  the  total  average  daily  values 
for  all  months  in  which  frostbites  were  recorded  in  a  given  year. 


Table  3°.  Distribution  of  all  frostbite  cases  by  month  from 
fundamental  characteristics  chart  data  (in  percent  of  number 
of  frostbites  for  the  year) 
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Key:  (a)  Month;  (b)  July;  (c)  August;  (d)  September;  (e) 

Cctober;  (f)  November;  (g)  December;  (h)  January;  (i)  Febru¬ 
ary;  (j )  March;  (k)  April;  (1)  May;  (m)  June;  (n)  Year  of 
war;  (o)  First;  (p)  Second;  (a.)  Third;  (r)  Fourth;  (s)  For 
all  years  of  war. 


Frostbites  recorded  on  the  individual  fronts  generally  duplicate 
this  regularity,  only  with  the  difference  that  the  number  of  months 
per  year  in  which  frostbites  occur  is  reduced  from  1C  to  6  toward  the 
south,  and  the  relative  number  of  frostbites  per  month  increases. 


The  number  of  frostbites  by  month  is  distinguished  by  some  non- 
uniformity.  More  or  less  marked  rises  are  observed  in  those  months 
when  combat  operations  occurred  on  a  given  front  on  a  substantial 
scale . 


The  'distribution  curve  of  all  cases  of  frostbite  by  month  of 
the  year  (Fig.  78)  basically  corresponds  to  the  total  number  of 
wounded,  distributed  according  to  the  same  principle. 

The  separate  increases  in  number  of  frostbites  observed  in  dif¬ 
ferent  winter  months  during  the  entire  war,  both  in  the  overall  ma¬ 
terial  and  in  the  data  of  certain  fronts  (Fig.  76-77),  are  not  only 
explained  by  meteorological  conditions,  but  they  can  be  associated 
with  the  combat  operations  conducted  on  the  fronts. 
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Fig.  76.  Distribution  of  Fig.  77.  Distribution  of 

all  frostbite  cases  by  all  frostbite  cases  by 

month  (In  percent  of  num-  month  in  different  years  of 

ber  of  frostbites  for  the  war. 

year).  Key:  (a)  Month;  (b)  Year  of 

war. 

In  the  first  year  of  the  war,  the  greatest  number  of  frostbites 
occurred  in  December  1941,  January  and  March  1942  (Fig.  76).  As  is 
known,  the  strong  attack  of  the  Soviet  Army  developed,  ending  in  the 
destruction  of  the  Germans  at  Moscow,  in  December  1941  and  January 
1942.  This  attack  also  entailed  losses  due  to  frostbite. 

Some  Increase  in  the  number  of  frostbites  in  March  1942  may  be 
associated  with  combat  operation  to  encircle  the  Sixteenth  German  Army 
in  the  Staraya  Russa  region,  as  well  as  with  piecemeal  operations  on 
the  northern  sections  of  the  front. 
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(c)ToAbi  »o  *»  u 

Fig.  78.  Average  daily  losses  due  to  wounds  and 
frostbites  in  different  months  (1941-1945). 

Key:  (a)  Wounded;  (b)  Frostbite;  (c)  Year  of  war. 

The  Kesten'ga  combat  operations  of  one  army  of  the  N-sk  front, 
which  was  of  a  local  nature,  was  not  reflected  in  the  frostbite  dis¬ 
tribution  which  characterized  the  Soviet  Army  losses  as  a  whole,  but 
it  was  accompanied  by  a  marked  increase  in  number  of  frostbites  in  May 
1942  immediately  on  the  N-sk  front. 

In  the  second  year  of  the  war,  the  primary  combat  operation  was 
the  encirclement  and  elimination  of  the  Stalingrad  group  of  German 
troops  (Fig.  76-77).  According  to  the  fundamental  characteristics 
chart  data,  this  operation  was  distinguished  by  an  increase  in  number 
of  frostbites  recorded  in  December  1942  and  January  1943.  This  is  re¬ 
flected  in  the  data  of  the  corresponding  fronts. 

During  the  third  year  of  the  war,  stubborn  battles  occurred  in 
December  19^3  in  the  Ukraine,  in  the  area  of  Kremenchug,  Cherkassy  and 
Korosten’,  as  well  as  battles  to  sieze  Nevel  and  Gorodok  in  the  direc¬ 
tion  of  Vitebsk  in  the  second  half  of  December. 


412 


In  February  194^,  the  attack  of  part  of  the  Soviet  Army  devel¬ 
oped,  which  ended  with  the  surrounding  and  destruction  of  German 
troops  in  the  Korsun ' -Shevchenko  region  (Fig.  76-78). 

In  1545 ,  the  greatest  losses  due  to  frostbite  occurred  in  January 
and  February.  This  coincides  with  the  attack  of  the  Soviet  Army  in 
the  Visla-Oder  region  (Fig.  78). 

Factors  Conducive  to  Frostbite 


Factors  which  increase  heat  transfer  and  cause  cooling  of  both 
individual  parts  of  the  body  and  the  entire  body  should  be  classified 
as  factors  conducive  to  frostbite.  All  conditions  which  increase  the 
heat  conductivity  of  clothing,  as  well  as  of  the  air  around  the  body, 
which  is  a  heat  insulating  layer,  are  such  factors.  Conditions  which 
reduce  the  heat  regulating  capacity  of  the  body  are  among  them. 

All  the  diverse  conditions  which  augment  the  effect  of  cold  and 
contribute  to  frostbite  can  be  reduced  to  four  groups.  The  first 
group  includes  meteorological  factors,  the  second  group  factors  which 
mechanically  hinder  blood  circulation  in  the  limbs,  the  third  group 
factors  which  reduce  local  resistance  and  local  heat  regulation  of 
tissues  and  the  last  are  factors  which  reduce  the  general  resistance 
of  the  body. 

The  isolated  effect  of  any  factor  in  one  of  the  groups  on  the 
body  is  found  extremely  rarely  in  practice.  As  a  rule,  a  combination 
of  their  effects  occurs.  Therefore,  the  division  of  all  the  frostbite 
favoring  factors  into  four  groups  is  artificial  to  some  extent,  and  it 
is  tolerated  only  for  convenience  in  reporting. 

It  must  be  emphasized  that  all  the  factors  conducive  to  frost¬ 
bite,  acting  separately  or  combined  with  each  other  under  conditions 
of  high  tissue  temperature,  even  with  considerable  prolongation  of 
their  effects,  never  cause  frostbite  symptoms.  Squeezing  a  limb  with 
considerable  force  and  duration  can  result  in  gangrene,  but  the  char- 
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acteristic • symptoms  of  frostbite  never  develop  in  this  case. 

Keeping  a  limb  in  dampness  at  high  temperature  for  a  long  time 
can  cause  maceration  of  the  skin,  with  simultaneous  difficulty  in  the 
outflow  of  blood,  as  well  as  intumescence,  but  symptoms  of  necrosis 
never  occur  in  such  cases  as  in  trench  foot. 

The  following  meteorological  factors  should  be  included  in  this 
group:  air  humidity,  wind  and  an  abrupt  change  of  weather. 

The  moisture  of  clothing  is  unavoidably  increased  by  prolonged 
exposure  to  moist  air,  and  its  heat  conductivity  increases  sharply. 

The  loss  of  heat  by  the  body  increases,  heat  regulation  is  disrupted, 
and  overcooling  begins,  of  the  limbs  first  and  foremost.  At  low  tem¬ 
peratures,  the  absolute  humidity  of  the  air  is  negligible  but,  with 
the  air  temperature  approaching  zero,  it  increases  considerably.  At 
an  air  temperature  only  a  few  degrees  below  zero,  the  possibility  of 
still  greater  dampening  of  th.e  clothing  and  footwear  Increases,  not 
only  due  to  the  humidity  of  the  atmospheric  air,  but  also  due  to  snow, 
which  melts  easily  and  soaks  moist  clothing.  Precipitation  at  a  tem¬ 
perature  close  to  zero  dampens  clothing.  If  bad  weather  lasts  for 
several  days,  the  air  is  saturated  with  water  vapor,  which  prevents 
drying  out  of  clothing  and  results  in  conditions  which  favor  an  in¬ 
crease  in  heat  transfer.  The  heat  conductivity  of  moist  air  also  is 
elevated.  Therefore,  the  loss  of  heat  by  the  body  under  these  condi¬ 
tions  increases  considerably,  and  it  can  reach  limits  which  persis¬ 
tently  reduce  tissue  temperature  in  the  peripheral  sections  of  the 
limbs. 

At  low  temperatures,  the  wind  can  be  an  additional  factor  which 
contributes  to  the  development  of  frostbite.  In  this  case,  primarily 
exposed  parts  of  the  body  (ears,  nose  and  other  parts  of  the  face)  suf¬ 
fer,  since  the  warm  layer  of  air  around  the  surface  of  these  sections 
of  the  body  is  carried  away  into  space  by  the  force  of  the  wind  and  is 
continually  replaced  by  cold  air,  which  increases  heat  absorption. 

With  substantial  wind  strength  and  duration,  other  parts  of  the  body. 


primarily  those  which  are  peripheral  and  inadequately  protected  by 
wind  impermeable  clothing,  turn  out  to  be  under  conditions  similar  to 
those  of  the  exposed  parts.  Among  them  are  the  fingers  and  sex  or¬ 
gans.  The  latter  frequently  are  injured  in  cavalrymen  by  the  wind 
blowing  in -the  slit  of  the  trousers,  which  contributes  to  the  situa¬ 
tion  of  the  rider.  Frostbite  of  the  sex  organs  of  athletes  develops 
under  similar  cJ rcumstances ,  in  particular,  in  skiers  on  long  trips 
over  open  terrain. 

Frostbite  of  the  fingers,  which  develops  due  to  wind  exposure 
during  work  without  gloves  can  be  included  here,  if  it  is  not  asso¬ 
ciated  with  chilling  because  of  direct  contact  with  metal  objects 
which  have  a  low  temperature. 

The  factors  which  are  conducive  to  frostbite  can  include  an 
abrupt  change  of  air  temperature,  on  condition  that  this  is  under¬ 
stood  to  be  a  rapid  change  from  low  temperatures  to  temperatures  above 
zero  or  only  a  few  degrees  below  zero.  Changes  of  the  opposite  order, 
from  high  temperatures  to  low,  also  should  be  included  among  these 
factors . 

There  are  no  indications  of  harmful  effects  of  even  a  sudden  drop 
or  increase  in  temperature  within  substantially  below  zero  limits  in 
the  literature. 

Practically,  sudden  temperature  changes  rarely  occur  without 
change  of  other  meteorological  factors  in  the  complex  which  consti¬ 
tutes  the  concept  of  weather.  Therefore,  it  always  is  more  nearly 
correct  to  consider  the  combined  effect  of  meteorlogical  factors, 
while  keeping  in  mind  that  their  isolated  effect  also  contributes  to 
the  development  of  frostbite. 

A  sudden  increase  in  temperature  to  nearly  thawing  limits,  as  a 
rule,  is  accompanied  by  a  drop  in  atmospheric  pressure,  an  increase  in 
cloud  cover,  precipitation  and  an  increase  in  wind  strength.  In  this 
case,  the  humidity  of  the  air  increases  substantially  and,  as  a  result 
of  the  combined  effect  of  the  factors  specified,  the  loss  of  heat  by 
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the  body  increases  increases  sharply ,  since  it  fails  to  adjust  its 
heat  regulation  because  of  the  rapid  change  in  conditions.  The  in'-* 
crease  in  number  of  frostbites  systematically  noted  in  the  spring 
months  should  be  assigned  in  part  to  the  effect  of  these  factors  (Fig. 

73). 

A  number  of  examples  are  known  from  the  literature  when  a  sud¬ 
den  change  in  weather  resulted  in  mass  frostbites. 

Larrey  mentions  several  persons  who  suffered  a  shipwreck  at  the 
end  of  1738,  who  spent  9  days  on  Belle  Isle  in  severe  frosts  which  did 
not  cause  any  frostbite  symptoms.  A  thaw  occurred  the  day  before 
these  people  left  the  island.  After  this,  two  died  of  cold,  and  sev¬ 
eral  men  received  severe  frostbites.  Examples  of  mass  frostbite  are 

known:  at  Preysish-Ey lau  on  10  February  1807  (Larrey);  in  Algeria  in 
November  1336,  when  a  blizzard  arose  four  times  after  a  heavy  rain 
with  snow  ( Castalleneta)  and  many  others. 

V.S.  Gamov  describes  a  mass  frostbite  which  occurred  on  the  night 
of  10  January  1934  among  personnel  of  a  troop  unit  which  spent  the 
night  In  the  steppes  in  Kazakhstan,  in  the  area  called  the  Dzhungara 
Pass.  A  wet  snow  storm  raged  during  the  day.  The  temperature  fell 

toward  night,  and  the  clothing  was  covered  with  an  ice  crust.  A  wind 

of  tremendous  force  blew  all  night.  It  turned  out  the  next  day  that 
approximately  half  the  personnel  of  the  unit  received  frostbite. 

A  mass  frostbite,  described  by  D.G.  Gol'man  and  V.K.  Lubo,  was 
observed  in  February  among  a  group  of  Red  Navy  athletes  making  a  ski 
and  foot  crossing  over  the  Gulf  of  Finland.  This  group  was  exposed  to 
a  wind  with  a  speed  of  from  3  to  5  m  per  second  and  temperatures  which 
fell  from  -8.4°  to  -21.8°  during  a  day,  with  a  simultaneous  increase 
in  humidity  to  90%  and  the  formation  of  fog. 

A  sharp  change  in  weather  as  a  basic  factor  in  the  d  elopment  of 
frostbite  during  World  War  II  was  noted  in  0.2$  of  the  cases,  accord¬ 
ing  to  the  fundamental  characteristics  chart  data.  Of  course,  this 
figure  does  not  represent  the  actual  situation,  since  other  factors 
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operate  in  a  change  of  weather,  namely,  wetting  of  footwear  and 
clothing,  which  the  victims  themselves  notice  more. 

Cn  one  front,  a  substantial  number  of  frostbites  was  connected 
with  sharp  fluctuations  of  the  meteorological  situation,  in  particular 
with  abrupt  cooling  down  and  snow  storms  in  May.  These  cases  were  re¬ 
ported  at  a  front  conference  on  frostbite. 

During  a  combat  operation  conducted  from  23  April  to  18  May  1942, 
a  large  number  of  frostbites  was  observed  in  the  sk  Army .  At  the  be¬ 
ginning  of  this  period,  there  was  warm  spring  ’weather,  but  a  severe 
snow  storm  raged  5  ana  5  May  accompanied  by  an  abrupt  decrease  in  air 
temperature.  In  connection  with  this,  the  number  of  frostbite  victims 
admitted  to  the  army  hospital  in  May  was  five  times  the  number  of  ad¬ 
missions  in  April  (S.A.  Qrubina). 

In  January  and  March  1942,  according  to  report  data,  a  certain 
number  of  frostbites  was  associated  with  an  abrupt  change  in  weather 
on  the  Bryansk  front . 

Factors  Which  Mechanically  Hinder  Blood  Circulation 

The  importance  of  circulatory  disorders  caused  by  local  pressure 
in  the  etiology  of  frostbite  has  been  noted  by  nearly  all  authors  in¬ 
volved  with  these  questions. 

When  wearing  tight  footwear,  conditions  are  created  which  disrupt 
circulation  in  the  area  subjected  to  the  greatest  pressure.  The  lat¬ 
eral  sections  of  the  foot  and  mainly  toes  I  and  V,  as  well  as  the  dor¬ 
sal  surface  of  the  foot  (rise)  frequently  suffer  frostbite.  The  opin¬ 
ion  that  the  rate  of  frostbite  of  toes  I  and  V  depends  on  the  worst 
conditions  of  blood  suppy  is  rejected  by  P.N.  Mazayev,  who  noted  no 
peculiarities  of  their  blood  supply  in  arteriography  of  the  limbs. 
T.Ya.  Ar'yev  observed  a  case  of  isolated  frostbite  which  occurred  at 
the  site  of  projection  in  hallux  valgus.  One  such  case  also  was  noted 
in  the  fundamental  characteristics  chart  material. 
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The  next  feature  in  the  development  of  frostbite  cannot  be  ig¬ 
nored.  For  people  who  do  not  take  off  their  footwear  for  a  long  time, 
are  forced  to  rest  in  the  footwear  or  spend  many  days  on  their  feet, 
in  trenches,  etc.,  because  of  hampered  outflow  of  blood,  the  volume  of 
the  lower  limbs  increases  and  the  footwear  becomes  tight. 

Drying  footwear  by  wood  fires  and  stoves  can  cause  disruption  of 
its  elastic  properties  and  the  formation  of  wrinkles  and  folds,  which 
then  exert  pressure  on  individual  areas  of  the  foot  and  contribute  to 
the  development  of  frostbite.  Therefore,  it  is  particularly  important 
to  adhere  to  the  established  rules  of  drying  footwear. 

During  the  Finnish  War,  T.Ya.  Ar'yev  noted  that,  of  40  victims 
whose  medical  history  was  successfully  verified,  21  men  indicated 
tight  footwear  as  the  cause  of  frostbite  and  11  men,  squeezing  of  the 
foot  by  ski  bindings.  In  55  cases  of  V.S.  Gamov,  tight  footwear  was 
the  cause  of  frostbite  in  11  cases.  B.L.  Kaz  and  A.?.  Luka nov  who  had 
much  questionnaire  material  available  connected  8.53  of  frostbites 
with  tight  footwear.  In  250  frostbites  observed  by  D.T.  Prokopchuk, 
the  footwear  of  39-6$  was  tight  and  in  bad  repair.  According  to  the 
data  of  F.G.  Shkradyuk,  tight  boots  were  the  cause  of  1 6.6%  of  the 
frostbites  and  tight  felt  boots,  of  1%.  According  to  the  fundamental 
characteristics  chart  data,  tight  footwear  caused  11. S3  of  the  frost¬ 
bites  . 


Tightly  tied  puttees,  shoelaces,  pants  bindings,  etc.,  are  of  the 
same  importance  as  tight  footwear,  which  many  authors  have  pointed 
out . 


One  case  of  IV  degree  frostbite  with  necrosis  of  half  the  foot 
and  heel  was  described  by  S.A.  Grubina.  This  frostbite  was  associated 
with  squeezing  the  limbs  and  injury  of  the  soft  tissues  of  the  thigh. 

Convulsive,  prolonged  squeezing  of  any  object  (ski  poles,  con¬ 
trols,  etc.)  with  the  fingers  contributes  to  frostbite. 


Various  objects  of  incorrectly  adjusted  weapons  and  equipment  can 
cause  difficulty  of  blood  circulation,  which  contributes  to  frostbite. 

Factors  Which  Reduce  Local  Tissue  Resistance 


In  a  number  of  cases,  frostbite  leads  to  trophic  disorders,  which 
are  expressed  by  hyperhidrosis ,  acrocyanosis,  etc.  Disruption  of 
peripheral  circulation,  which  is  a  consequency  of  frostbite,  is  accom¬ 
panied  by  vasomotor  disorders.  Local  heat  regulation  suffers  in  par¬ 
ticular.  Repeated  frostbite  develops  relatively  often  at  this  loca¬ 
tion. 


Kignon  noted  that  2/3  of  those  frostbitten  in  1914-1915  were 
frostbitten  again  the  next  winter. 

According  to  the  fundamental  characteristics  chart  data,  repeated 
frostbites  were  noted  in  nearly  10.02  of  those  cases  in  which  the  meds- 
ical  history  was  successfully  determined. 

As  S . A .  Grubina  points  out,  repeated  frostbites  were  observed  in 
140  cases  (14.02).  Of  them,  the  first  frostbite  developed  in  the  same 
year  in  24  cases,  a  year  later  in  36  and  2  years  later  in  27  cases. 

In  the  remaining  cases,  the  first  frostbite  occurred  at  an  earlier 
time . 


Moreover,  triple  frostbite  of  the  same  area  was  observed  in  two 
victims:  III  and  IV  degree  frostbite  of  the  fingers  of  one  in  1941, 
after  frostbites  in  1938  and  1940;  IV  degree  frostbite  of  the  big  toe 

of  the  other  in  1942,  after  frostbites  in  1937  and  1940. 

Disorder  of  limb  movements  caused  by  nerve  lesions,  as  well  as 
the  presence  of  scars  and  contracture  contributes  to  frostbite  by  de¬ 
grading  circulatory  conditions.  Frostbite  was  observed  in  paralysis 
of  the  median  nerve. 

S.A.  Grubina  noted  frostbite  at  the  location  of  previous' wounds 
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in  1.15  of  the  cases.  D.T.  Prokopchuk  (1944)  established  a  connection 
of  frostbite  with  previous  wounds  in  1.65  of  the  cases.  According  to 
the  fundamental  characteristics  chart  data,  in  6.35  of  frostbites  of  a 
limb,  wounding  and  injury  of  this  limb  occurred  earlier. 

According  to  ail  data,  chronic  inflammatory  processes  in  the 
limbs  also  contribute  to  the  development  of  frostbite.  Local  symptoms 
of  general  diseases  should  be  classified  here.  According  to  the  data 
of  ?.S.  Belevskiy,  some  local  disease  contributed  to  2.45  of  the 
frostbites . 

Nearly  ail  authors  who  have  observed  a  considerable  number  of 
frostbites  note  that  an  increased  tendency  of  the  legs  to  perspire 
contribute  to  it.  In  the  material  of  M.S.  Ioffe,  an  increased  ten¬ 
dency  of  the  legs  to  perspire  was  observed  in  53.05  of  all  victims. 
According  to  the  data  of  Ye. A.  Mariyeva  (1941),  a  tendency  of  the  legs 
to  perspire  was  recorded  in  17.05  of  all  frostbites  she  observed. 

B.T.  Prokopchuk  (1944)  noted  the  effect  of  this  factor  in  only  6.75  of 
the  cases. 

A  fixed  position  of  the  body,  so  frequent  in  a  combat  situation, 
causes  a  reduction  in  heat  production  and,  therefore,  could  be  con¬ 
sidered  a  factor  which  reduces  the  general  resistance  of  the  body. 
However,  in  a  fixed  position,  the  limbs  are  cooled  first  and  foremost 
and  their  circulation  is  disrupted.  Therefore,  it  is  more  nearly 
correct  to  classify  immobility  among  the  factors  which  reduce  local 
resistance  if,  of  course,  the  effects  of  other  factors  which  cause 
squeezing  or  mechanically  hinder  circulation  Is  excluded. 

According  to  the  data  of  one  mobile  field  hospital,  during  the 
Finnish  War,  77  frostbite  victims  were  not  wounded,  but  approximately 
half  of  them  lay  on  the  battlefield  for  more  than  a  day  and  many  were 
forced  to  be  immobile  (V.S.  Gamov).  As  P.S.  Delevskiy  noted  (1941), 
the  latter  was  the  cause  of  22.45  of  the  frostbites. 

According  to  the  fundamental  characteristics  chart  data,  the 
fixed  position  as  a  basic  contributing  factor  of  frostbite  was  noted 
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in  £.01  of  all  observations.  In  1/5  of  these  cases,  immobility  was 
associated  with  wounding.  The  effect  of  other  factors  was  not  noted 
in  7.01  cf  these  cases. 

The  conditions  under  which  disorders  of  local  heat  regulation  oc¬ 
cur  also  should  be  classified  in  the  group  of  factors  in  question. 
Local  heat  regulation  can  be  disrupted  due  to  a  sharp  increase  in  heat 
transfer  in  an  isolated  part  of  the  body,  most  often  in  the  feet  as  a 
result  of  the  footwear  getting  wet,  as  well  as  by  the  loss  of  gloves 
and  other  items  cf  equipment.  Conditions  frequently  are  created  inc a 
combat  situation,  in  which  the  basic  cause  of  frostbite  is  the  foot¬ 
wear  getting  wet  and  the  prolonged  effect  of  low  temperature.  Palling 
down  in  an  unfrozen  swamp,  getting  the  footwear  wet  while  marching 
through  streams,  in  airborne  operations  and  in  fording  are  such  cases. 

The  likelihood  of  soaking  the  footwear  increases  considerably  at 
relatively  high  air  temperature,  when  wet  snow  which  has  gotten  into 
the  footwear  melts  and  the  footwear  soaks  up  the  moisture.  Its  heat 
insulating  properties  suffer  severely  as  a  result. 

For  this  same  reason,  felt  boots,  which  are  the  best  footwear 
during  frosts,  easily  get  wet  In  a  period  of  thaws  and  rise  in  temper¬ 
ature,  and  they  completely  lcseetheir  heat  insulating  properties. 
According  to  the  data  of  Ye. A.  Mariyeva,  63.01  of  all  who  were  frost¬ 
bitten  wore  felt  footwear,  and  their  legs  were  thoroughly  wetted  in 
connection  with  an  increase  in  air  temperature. 

At  above  zero  temperatures  with  the  footwear  in  direct  contact 
with  mud  or  melting  snow,  the  most  favorable  conditions  for  rapid 
cooling  of  the  limbs  are  produced. 

Similar  conditions  arise  for  the  upper  limbs  when  mittens  or 
gloves  become  soaked,  with  the  only  difference  here  that  prolonged 
contact  with  the  cooling  medium  usually  is  not  noticed.  However,  in 
the  forced  prone  position  while  crawling,  the  cooling  conditions  begin 
to  approach  the  conditions  of  the  lower  limbs.  It  is  true  that  it  is 


possible  in  a  number  of  cases  here  to  warm  the  hands,  for  example,  by 
rubbing,  as  a  result  of  which  local  circulation  is  increased. 


It  is  difficult  and  sometimes  impossible  to  isolate  those  cases 
when  soaking  of  the  footwear  and  clothing  is  not  associated  with  the 
action  of  other  contributing  factors.  Soaking  of  the  footwear  is  more 
easily  taken  into  account  as  a  factor  which  contributes  to  frostbite. 
Therefore,  sufficient  attention  is  not  given  to  the  other  factors.  In 
evaluating  the  data  of  various  authors,  it  must  be  kept  in  mind  that 
the  figures  they  present  represent  only  the  relative  rate  of  soaking 
of  the  footwear  or  clothing  and  that  the  parallel  action  of  the  other 
contributing  factors  occurred  here  in  many  cases. 

There  are  numerous  indications  in  the  literature  of  the  excep¬ 
tional  importance  of  soaking  the  footwear  in  the  etiology  of  frost- 
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M.S.  Ioffe  (1944)  noted  soaking  of  the  footwear  in  80.055  of  all 
frostbites.  B.L.  Kaz  and  A.F.  Lukanov  (1941)  associated  85.4'  of 
frostbites  with  this  circumstance.  T.Ya.  Ar'yev  presents  several 
cases  in  which  wetting  of  one  foot  played  a  decisive  role  in  the  de¬ 
velopment  of  severe  frostbite. 

On  the  N-sk  front,  where  the  terrain  is  particularly  swampy,  *in 
the  first  year  of  World  War  II,  soaking  of  the  footwear  was  of  primary 
importance.  According  to  S.A.  Grubina,  the  shoes  were  wet  in  81.055  of 
the  cases  at  the  time  of  the  frostbite.  Ye. A.  Mariyeva  established 
soaking  of  the  footwear  in  frostbites  in  21.755  of  the  cases  on  the 
same  front.  According  to  the  data  of  F.G.  Shkradyuk,  wetting  of  the 
limbs  was  noted  as  a  factor  contributing  to  frostbite  in  31-  0-35*  056  of 
frostbite  of  the  legs  and  in  15.855  of  frostbite  of  the  upper  limbs. 
According  to  the  fundamental  characteristics  chart  data,  soaking  of 
the  clothing  and  footwear  was  observed  in  33.555  of  all  frostbites.  In 
this  case,  the  effect  of  any  other  factor  was  absent  in  85.855  of  the 
cases.  Wounds  and  soaking  of  the  footwear  were  established  in  only 
3.055  . 
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Frostbite  which  developed  at  above  zero  temperatures  is  asso¬ 
ciated  primarily  with  two  factors:  prolonged  exposure  vo  moisture  and 
limitation  of  movement.  Trench  foot  develops  under  just  these  condi¬ 
tions,  but  the  prolonged  exposure  to  moisture  at  low  temperatures  is 
the  basi-  factor  here.  In  1354-1855,  Delorme  observed  frostbites  at 
above  zero  temperatures.  In  the  1870-1871  war,  frostbite  accompanied 
by  gangrene  was  noted,  which  developed  at  temperatures  between  +6.1° 
and  +7.9°  (Killian).  There  are  a  large  number  of  observations  on  the 
war  in  the  Balkans.  Thus,  according  to  the  data  of  Yakobson,  among 
the  Bulgarian  troops  in  1912-1913  on  the  shores  of  the  Sea  of  Marmora 
and  the  Aegean  Sea,  frostbite  was  observed  at  a  temperature  of  +  4°; 
Fclkes  and  Shtifler  noted  the  development  of  frostbite  at  temperatures 
from  +4°  to  +9°  (according  to  Killian). 

L.  Kaplan  and  M.  Gol'dshmidt  observed  a  considerable  number  of 
chilblains  of  the  floor  of  the  auricle,  as  well  as  three  cases  of  II 
degree  frostbite  of  the  feet,  hands  and  floor  of  the  auricle,  in 
peacetime  in  camps  in  the  spring  and  fall,  at  air  temperatures  from 
+3°  to  +12°. 

The  greatest  number  of  frostbites  at  above  zero  temperatures  was 
noted  in  World  War  I  In  Prance.  Hecht  points  out  that  mass  frostbites 
occurred  in  October-November  1914  during  the  battles  In  Flanders,  at 
temperatures  from  +6°  to  +8°.  In  the  5th  French  Corps,  which  was  lo¬ 
cated  In  wet,  swampy  terrain,  4,258  frostbites  were  recorded  In  the 
winter  of  1914/15  but,  in  the  adjacent  15th  Corps,  which  occupied 
positions  on  dry,  elevated  terrain,  there  were  only  2,004  frostbites 
in  the  same  period. 

In  the  period  of  intensive  aircraft  attacks  on  England  in  19^0- 
1941,  Knight  observed  frostbites  of  the  trench  foot  type.  They  oc¬ 
curred  among  the  inhabitants  of  London,  who  spent  the  night  in  chaise 
longues  in  damp,  cold  shelters.  In  this  case,  squeezing  of  the  ves¬ 
sels  in  the  popliteal  region,  caused  by  the  cross  rod  of  the  chaise 
longues,  was  connected  with  the  immobile  position.  It  is  character¬ 
istic  that  there  were  no  such  symptoms  among  the  caretakers  of  the 
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same  shelters,  who  spent  the  night  on  their  feet  (cited  from  Green). 

T.Ya.  Ar'yev  observed  frostbite  among  a  group  of  English  sailors 
who  were  shipwrecked  in  July  1942  and  stayed  at  sea  in  wet  clothing 
for  5  days. 

During  World  War  II,  the  development  of  frostbite  at  above  zero 
temperatures  was  observed  repeatedly  on  almost  all  fronts. 

In  September  1941,  units  of  the  Soviet  Army  were  on  the  defense 
on  the  shore  of  a  river  for  a  long  time.  The  trenches  were  damp,  and 
the  personnel  were  unable  to  dry  their  footwear.  In  this  period,  a 
considerable  number  of  cases  of  trench  foot  and  primarily  I  and  II  de¬ 
gree  frostbite  were  noted.  The  majority  of  persons  with  I  degree 
frostbite  were  treated  as  outpatients.  Nevertheless,  41. 4^  of  those 
who  came  to  the  division  aid  station  were  evacuated  further. 

Frostbite  occurred  under  similar  conditions  in  March  and  April 
1943,  in  some  other  sections  of  the  front  located  in  swampy  terrain. 

According  to  the  fundamental  characteristics  chart  data,  frost¬ 
bite  at  above  zero  temperatures  was  established  in  1.89"  of  all 
frostbites  and  in  1.5%  of  IV  degree  frostbites. 

It  should  be  considered  that  there  actually  were  considerably 
more  of  them,  since  there  was  no  information  as  to  the  outside  tem¬ 
perature  at  which  the  frostbite  developed  in  85. 0%  of  the  cases. 

In  the  etiology  of  frostbite,  there  may  be  some  importance  to 
wetting  of  the  legs,  which  was  not  the  result  of  hyperhidrosis  or 
other  diseases,  but  the  result  of  the  air  impermeability  of  the  foot¬ 
wear  and  the  accumulation  of  condensate  in  them.  Therefore,  rubber 
shoes  and  boots  contribute  to  frostbite  by  making  ventilation  diffi¬ 
cult  . 

It  also  has  been  observed  that,  when  wearing  felt  footwear  with 
galoshes,  more  favorable  conditions  are  created  for  chilling  of  the 


legs  than  when  wearing  felt  boots  alone.  After  removing  the  galoshes, 
the  surface  of  the  felt  boot  proves  to  be  wet . (  V.S  Gamov). 

When  individual  items  of  equipment,  footwear  in  particular  are  in 
bad  repair,  the  part  of  the  body  located  next  to  the  faulty  place  is 
sometimes  subject  to  frostbite. 

For  example,  isolated  forstbites  of  the  heel  region  were  observed 
when  wearing  footwear  torn  in  the  corresponding  place.  In  other 
cases,  with  partial  soaking  of  felt  footwear,  frostbite  developed  in 
just  the  place  of  greatest  wear,  frequently  in  the  heel  region. 

Various  equipment  defects  in  intensive  combat  activity  by  troops 
could  not  always  be  corrected  in  good  time,  and  they  played  a  signif¬ 
icant  part  among  other  factors  contributing  to  frostbite  in  some 
armies  in  separate  months. 

Frostbite  because  of  loss  of  individual  items  of  equipment  was 
rarer.  Gases  of  losses  of  oxygen  masks  by  pilots  during  high  altitude 
flights  are  known,  which  resulted  in  severe  frostbite  of  the  nose  and 
other  parts  of  the  face.  Cases  of  frostbites  of  parachute  Jumpers, 
who  lost  footwear  from  one  foot  at  the  time  of  the  jump  have  been  des¬ 
cribed.  The  loss  of  gloves  while  performing  various  tasks  at  low  tem¬ 
perature  are  classified  as  the  same  kind  of  circumstance. 

Factors  Which  Reduce  General  Body  Resistance 

The  frequency  of  development  of  frostbites  among  troops  is  con¬ 
nected  with  the  general  condition  of  the  body  of  a  soldier,  in  which 
the  general  condition  should  be  understood  to  be  not  only  the  physical 
condition,  but  the  state  of  morale  as  well. 

It  is  known  from  this  history  of  war  that  mass  frostbites  have 
been  observed  mainly  during  retreats  and  withdrawal  of  troops,  when 
their  physical  condition  and  morale  deteriorated. 
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The  hasty  retreat  of  the  Napoleonic  armies  from  Russia  in  1812 
was  accompanied  by  mass  freezing  and  frostbite.  The  allied  armies  in 
the  Crimea  suffered  considerable  losses  in  1854-1355,  when  the  stub¬ 
born  defense  of  Sebastopol  and  the  lack  of  success  for  a  long  time 
undermined  the  morale  of  the  besieging  troops. 

In  World  War  I,  the  greatest  number  of  losses  due  to  cold  of  all 
the  allied  forces  was  observed  in  the  Italian  Army,  which  made  no  ad¬ 
vances. 

A  high  political  and  morale  state  of  troops  favors  a  decrease  in 
all  types  of  combat  losses,  including  losses  due  to  cold. 

Exhaustion  and  Fatigue 

Prolonged  combat  operations  require  the  maximum  effort  of  all 
physical  and  moral  forces.  This  causes  a  gradual  increase  in  fatigue, 
and  it  decreases  resistance  to  cold.  The  importance  of  fatigue  in  the 
etiology  of  frostbite  was  noted  by  many  authors  in  World  War  I. 

In  modern  war,  there  frequently  are  difficulties  in  food  supply 
connected  with  a  specific  combat  situation,  prolonged  separation  from 
the  supply  base,  deep  raids  In  the  enemy  rear,  and  sometimes  complete 
separation  from  their  units  (partisan  actions,  encirclement).  In  con¬ 
nection  with  this,  degeneration  of  nutrition  may  'develop  in  part  of 
the  troops,  which  absolutely  contributes  to  the  development  of  frost¬ 
bite. 


Infectious  and  acute  diseases  reduce  the  general  resistance  of 
the  body,  which  decreases  resistance  to  the  effect  of  low  tempera¬ 
tures.  Previous  wars  right  up  to  the  beginning  of  the  current  century 
were  accompanied  by  a  considerable  increase  in  epidemic  diseases, 
among  which  typhus  and  Intestinal  Infections  were  predominant.  Among 
the  French  who  died  of  cold  in  1812,  as  Ye.B.  Idel'son  notes,  was  a 
considerable  number  ill  with  typhus,  of  which  autopsy  data  and  the 
clinical  pattern  are  evidence.  S.P.  Botkin  and  N.I.  Pirogov  found  in 


the  Russc-Turkish  War  that  acute  infections,  including  cholera,  in¬ 
crease  the  predisposition  to  frostbite. 

During  the  Balkan  War  of  1912-1913,  K.F.  Hefting  described  mass 
frostbites,  which  developed  mainly  during  gastrointestinal  infections, 
as  "dystrophic  necrosis  of  the  limbs."  In  the  opinion  of  this  author, 
"the  main  etiological  feature  is  a  nutritional  disorder  because  of 
fatigue,  regardless  of  whether  it  occurs  from  cholera  or  other  acute 
gastrointestinal  diseases  or  from  overfatigue  and  starvation."  "The 
predisposing  features  are  cooling,  as  a  result  of  being  in  wet  foot¬ 
wear  for  a  long  time,  difficult  circulation  due  to  bandaging  the 
shanks,  etc." 

A  peripheral  circulation  disorder  in  acute  infections  with  gene.' 
eral  weakening  of  the  body,  as  well  as  because  of  involvement  of  the 
vascular  system,  creates  conditions  for  the  development  of  severe 
frostbite.  A  number  of  authors  have  described  cases  of  frostbite  they 
observed  during  World  War  I  of  persons  ill  with  acute  epidemic  dis¬ 
eases. 

During  World  War  II,  infectious  diseases  were  not  widespread  in 
the  Soviet  Army.  Nevertheless,  it  occurred  sometime  among  the  con¬ 
tributing  factors  of  frostbite. 

In  frostbites  which  Involve  the  entire  foot  as  well  as  the 
shanks,  i.e.,  in  the  severest  frostbites,  the  presence  of  infectious 
and  acute  diseases  was  noted  in  b.2%  of  all  frostbites  and  In  b.7%  of 
IV  degree  frostbites. 


jovitaminosis 


The  effect  of  hypo-  and  avitaminosis  in  the  development  of  frost¬ 
bite  has  been  given  more  and  more  attention  in  recent  years. 


Many  domestic  authors  propose  agents  which  contain  various  vita¬ 
mins,  including  A,  B,  C  and  D,  for  the  treatment  of  frostbite,  based 
on  their  insufficiency  in  frostbite.  No  sufficiently  convincing 
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studies  in  this  area  have  been  published  in  the  literature. 

According  to  the  data  of  S.A.  Grubina,  who  worked  in  the  north, 
hypcvitaminosis  was  observed  in  0.93  of  frostbites.  According  to  the 
fundamental  characteristics  chart  data,  hypo-  and  avitaminosis  were 
noted  in  2.0%  of  all  frostbites  studied. 

Wounds  and  the  greater  or  lesser  blood  loss  associated  with  them 
net  only  has  a  debilitating  effect  on  the  body,  which  results  in  loss 
of  consciousness  and  prolonged  immobility  in  a  number  of  cases,  but 
also  Increases  the  local  effect  of  cold  because  of  deterioration  of 
circulation  of  the  peripheral  sections.  In  this  case,  both  exsanguin- 
aticn  of  the  limb  and  frequently  their  wetting  with  blood,  which  soaks 
the  clothing  and  footwear,  have  an  effect.  The  state  of  shock  which 
occurs  as  a  result  of  wounding  and  the  associated  drop  in  blood  pres¬ 
sure  reduces  the  resistance  of  the  body  still  more.  It  is  most  nearly 
correct  to  consider  wounding  as  a  factor  which  contributes  to  frost¬ 
bite  and  has  both  a  general  and  a  local  effect. 

Despite  the  great  importance  of  factors  which  reduce  general  body 
resistance  In  the  development  of  frostbite,  during  World  War  II  In  the 
Soviet  Army,  according  to  the  fundamental  characteristics  chart  data, 
the  effect  of  factors  which  reduce  general  resistance  was  not  noted  in 
80.03  of  all  cases  of  frostbite  (including  IV  degree  frostbites). 

This  circumstance  cannot  fail  to  be  noted,  since  it  Indicates  that  the 
Soviet  Army  preserved  good  physical  condition  and  a  high  level  of 
morale  during  the  entire  war. 

Effect  of  Tactical  Situation 


The  conditions  of  the  combat  situation  under  which  frostbite  de¬ 
velops  are  very  diverse  but,  unfortunately,  they  are  rarely  taken  into 
account  by  either  the  victim  or  the  physicians  in  filling  out  the  case 
records . 

The  corresponding  analysis  of  the  tactical  situation,  which 
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should  have  rr.erited  attention,  is  not  presented  in  the  literature 
sources . 

In  the  front  and  army  report  materials,  insufficient  attention 
also  was  given  to  the  conditions  of  development  of  frostbite  as  a 
function  of  the  combat  situation.  At  a  conference  on  frostbite  in 
Arkhangelsk,  S.A.  Abramovich  gave  an  analysis  of  the  development  of 
frostbite  in  1941-1942  in  one  army  of  the  Karelian  front.  Thus,  4.2? 
of  the  frostbites  set  in  during  combat,  30.0?  cn  reconnaissance  and 
patrols,  26.3?  in  the  enemy  rear  (raids,  encirclement)  0.1?  on  obser¬ 
vation  routes,  4.4?  on  sentry  posts,  and  the  circumstances  of  34.5? 
of  the  frostbites  were  not  established. 

In  one  unit  of  the  Karelian  front,  l8l  cases  of  frostbite  among 
the  soldiers  of  a  ski  brigade  on  a  50  kilometer  march  were  recorded  in 
January  1942.  Considerable  fatigue  was  a  contributing  factor  to  ' 
frostbite  here. 

S.A.  Grubina,  in  analyzing  the  material  of  an  army  hospital, 
noted  the  following  conditions  of  the  combat  situation  under  which 
frostbite  occurred  In  1000  cases:  40.1?  In  combat.  Including  24.5? 
on  the  attack  and  15.6?  in  defense;  20.1?  on  reconnaissance;  8.4?  on 
the  march;  0.6?  during  evacuation;  12.3?  at  sentry  posts;  8.1?  during 
work;  8.3?  under  other  circumstances;  the  circumstances  were  not  es¬ 
tablished  in  2.1?  of  the  cases. 

According  to  the  materials  of  T.D.  Prokopchuk  (1944)  15.2?  of  all 
frostbites  considered  developed  during  the  attack  and  7.6?  on  recon¬ 
naissance  . 

According  to  the  data  of  F.G.  Shkradyuk,  60.0?  of  the  frostbites 
occurred  during  execution  of  combat  missions  on  the  battlefield  (at<- 
tack,  defense,  guard  duty).  To  this  should  be  added  14.2?  of  frost¬ 
bites  which  developed  on  the  battlefield  in  connection  with  wounds. 

Ten  point  four  percent  of  the  frostbites  occurred  on  the  march  and 
during  crossings,  2?  of  the  frostbites  developed  on  reconnaissance  and 
7.2?  during  various  tasks.  Six  point  two  percent  of  the  frostbites 
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were  under  other  cirsumstances . 


In  study  of  the  fundamental  characteristics  chart,  the  conditions 
of  development  of  only  42. S*  of  the  frostbites  were  established. 


oflcTan-  aopie  m  nepeap«»x 

fa)  (b)  (d)  (e)  (f)  (g)  (h) 

Pig.  79-  Conditions  of  development  of 
frostbite  (from  fundamental  characteristics 
chart  data). 

Key:  (a)  On  battlefield;  (b)  In  trenches; 

(c)  Under  other  circumstances;  (d)  Or.  sen¬ 
try  duty;  (e)  During  transport;  (f)  On  re¬ 
connaissance;  (g)  During  airborne  landings 
and  crossings;  (h)  In. 'flight. 


The  frostbites  received  during  attack,  defense  and  in  breaking 
out  of  encirclements  made  up  the  "on  the  battlefield"  group.  There 
were  no  more  detailed  indications  of  the  circumstances.  This  group, 
which  constituted  59.2%  of  the  number  of  cases  in  which  the  circum¬ 
stances  of  the  frostbite  were  taken  into  account,  should  essentially 
incl  :d?  frostbites  received  in  foxholes  and  trenches,  on  reconnais¬ 
sance  and  partly  on  sentry  posts  (Pig.  79). 


In  comparing  the  conditions  under  which  frostbite  developed,  it 
should  be  noted  that  a  relatively  greater  number  of  IV  degree  frost¬ 
bites  set  in  on  the  battlefield.  The  explanation  of  this  may  be  that 
the  percentage  of  persons  with  IV  degree  frostbite  who  were  wounded 


was  nearly  twice  that  in  other  degrees  of  frostbite,  since  the  wound 
itself  and  events  connected  with  it  (footwear  and  clothing  becoming 
blood  soaked,  immobility  of  the  limbs,  frequent  deterioration  of  blood 
supply  to  the  tissues,  decrease  in  general  resistance  of  the  body  to 
cold)  contributed  to  increasing  the  severity  of  the  frostbites. 

It  can  also  be  noted  that  46. 0%  of  those  frostbitten  during 
crossings  and  at  sentry  posts  were  exposed  to  the  cold  for  from  one  to 
6  hours,  while  there  were  no  more  than  18  0"  of  the  number  frostbitten 
under  other  circumstances  at  the  same  time  in  any  of  the  groups. 

Frostbites  which  develop  during  the  evacuation  of  wounded  and  ill 
constitute  a  small  percent  of  the  total  number  of  frostbites,  but, 
nevertheless,  they  should  be  considered  an  inadmissible  phenomenon, 
since  they  depend  on  overlooking  or  insufficiently  taking  the  situa¬ 
tion  into  account  in  the  majority  of  cases.  The  most  frequent  cause 
of  such  frostbites  is  a  wet  dressing  and  inadequate  warming  of  the 
limb.  There  was  squeezing  of  a  limb,  especially  of  debilitated  wound¬ 
ed,  in  other  cases. 

The  distribution  of  frostbites  by  categories  of  personnel  and 
type  of  troops  gives  no  basis  for  conclusions  as  to  the  frequency  of 
frostbite  among  the  different  categories. 

S . A .  Grublna  noted  a  substantial  number  of  frostbites  in  ski 
units  which,  however,  cannot  be  proof  of  greater  susceptibility  of 
skiers  to  frostbite,  since  the  percent  of  ski  units  of  all  troops  on 
a  given  front  at  a  given  time  was  unknown. 
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CHAPTER  IV 

SOME  DATA  ON  TISSUE  CHANGES  IN  FROSTBITE 

Correlation  of  the  pathological  anatomy  of  frostbite  is  the  task 
of  morphologists.  However,  some  tissue  changes  in  frostbite  can  be 
decided  from  clinical  observation  data. 

The  morphological  changes  observable  in  the  period  after  tissue 
warming  are  reduced  basically  to  aseptic  necrosis  and  inflammation, 
which  is  more  pronounced  in  III  and  IV  degree  frostbites.  There  are 
descriptions  of  pathoanatomical  changes  in  the  literature,  based  main¬ 
ly  on  an  experiment  which  reproduced  frostbite  by  freezing  tissues,  on 
study  of  the  frostbitten  limbs  of  patients  who  died  from  other  causes 
(most  often  in  combat)  and  limbs  amputated  due  to  gangrene  caused  by 
frostbite. 

Material  taken  from  frostbitten  limbs  of  people  who  died  of  other 
causes  should  be  considered  most  representative  of  reality.  A  short¬ 
coming  of  material  obtained  in  experimental  frostbite  is  the  gross 
mechanical  changes  in  tissues  which  occurred  as  a  consequence  of 
freezing  of  the  tissue  fluid. 

A  deficiency  of  pathological  anatomy  data  based  on  study  of  am¬ 
putated  limbs  is  th  incompleteness  of  the  information,  since  corn- 
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pletely  mortified  limbs  are  most  often  subject  to  amputation  in  frost¬ 
bites.  It  is  clear  that  the  picture  of  terminal  necrosis  adds  little 
to  our  knowledge. 


Fig.  80.  Diagram  of  zones  of 
pathological  processes  in  frost¬ 
bite  (from  T.Ya.  Ar'yev):  1.  total 
necrosis  zone;  2.  irreversible  de¬ 
generative  process  zone;  3-  re¬ 
versible  degenerative  process  zone; 
4.  ascending  pathological  process 
zone . 


The  following  zones  can  be  differentiated  in  severe  frostbites: 

1.  total  necrosis  zone,  which  has  the  typical  shape  of  a  split  wedge 
and  can  be  more  or  less  extensive  (Fig.  30);  2.  irreversible  degen¬ 
erative  process  zone  immediately  adjacent  to  the  total  necrosis  zone; 
necrobiosis  processes  predominate  in  this  zone;  in  grossly  conserva¬ 
tive  treatment,  trophic  ulcers  and  ulcerating  unstable  scars  develop 
right  here  after  the  necrotic  portions  drop  away;  3.  reversible  de¬ 
generative  process  zone;  reactive  inflammation  processes  develop  in 
the  tissues  here,  which  are  eliminated  subsequently  as  a  result  of 
treatment.  Besides  these  zones,  the  presence  of  which  can  be  decided 
from  direct  clinical  signs,  a  fourth  zone  should  also  be  distinguished 
in  frostbite,  of  ascending  pathological  signs.  Frostbites  extremely 
often  are  accompanied  by  ascending  endarteritis,  neuritis  and  osteo¬ 
porosis.  A  tendency  of  frostbites  to  recur  also  is  known,  which  can 
be  explained  only  by  disorder  of  the  natural  heat  regulation  as  a  con¬ 
sequence  of  frostbite.  In  turn,  this  may  be  due  only  to  disorders  of 
the  neural  trophism  at  the  frostbite  sites,  as  well  as  disseminated 


The  scheme  presented  above  represents  only  qualitative  changes, 
and  the  pathological  process  zones  can  have  the  most  diverse  quanti¬ 
tative  relationships. 

In  this  scheme,  morphological  elements  of  the  overlying  zones 
exist  in  the  underlying  zones  (with  the  exception  of  the  total  necro¬ 
sis  zone).  There  also  is  no  doubt  that  a  sharp  boundary  cannot  be 
drawn  between  these  zones.  Thus,  in  describing  the  pathoanatomical 
changes  in  frostbite,  the  degree  of  frostbite  and  its  level  and  stage 
must  be  taken  into  consideration. 

As  the  statistics  show,  the  limbs,  face  and  ears  suffer  frostbite 
in  the  overwhelming  majority  of  cases.  Based  on  the  unquestionable 
fact  that  frostbite  very  rarely  covers  a  limb  above  the  ankle  or  wrist 
(totally).  It  can  be  assumed  that  the  conditions  which  favor  more  ex¬ 
tensive  frostbites  result  In  lethal  hypothermia.  Therefore,  the  path¬ 
ological  anatomy  of  frostbite  can  consider  practically  only  changes  In 
the  skin,  bones,  nerves,  vessels  and  muscles,  i.e.,  the  tissue  ele¬ 
ments  of  the  limbs.  Frostbites  of  the  internal  organs  do  not  occur  in 
nature.  Therefore,  they  are  not  subject  to  consideration.  However, 
this  does  not  mean  that  frostbite  does  not  affect  their  condition. 

Tissue  damage  in  frostbite  is  of  an  extremely  regular  nature  from 
the  point  of  view  of  size  and  shape.  In  this  case,  as  was  mentioned 
above,  the  altered  tissues  are  located  In  the  shape  of  a  split  wedge, 
the  base  of  which  is  parallel  to  the  center  and  the  apex  to  the  pe¬ 
riphery.  Thus,  relatively  damaged  limb  tissues  appear  to  envelop  rel¬ 
atively  preserved  tissues  on  all  sides.  This  location  of  damaged  and 
especially  necrotic  tissues  is  the  cause  of  incorrect  diagnosis  in  a 
number  of  cases  since,  in  analysis  of  the  condition  of  the  superficial 
dead  layers,  it  Is  incorrectly  assumed  that  the  deep  layers  are  ne*- 
crotic.  This  same  typical  location  of  necrotic  tissues  defines  the  so 
called  removal  of  the  line  of  demarcation  to  the  periphery  which  is 
frequently  observed  in  frostbite.  Actually,  the  surface  necrotic  tis- 


sues  are  detached  in  this  removal,  and  the  young  epidermis  beneath  the 
scab  is  exposed.  Of  course,  it  must  always  be  kept  in  mind  that 
macrcscopically  detectable  processes  are  concerned  (Fig.  Si). 


Fig.  8l.  Diagram  of  necrotic  and 
secondary  degenerative  inflammatory 
processes  in  frostbite  (from  V.3. 
Gamov) :  1.  necrotic  tissues;  2. 

primary  frostbite  cone;  3.  secondary 
degenerative-inflammatory  process 
development  cone;  4.  healthy  tissues. 


Based  on  a  substantial  number  of  clinical  observations,  a  series 
of  pathoanatomical  studies  and  analysis  of  the  data  of  other  authors, 
V.S.  Gamov  concluded  that  the  secondary  degenerative  inflammatory 
changes  have  a  tendency  to  spread  to  a  higher  level  in  the  deep  tis¬ 
sues  of  a  limb  than  in  the  superficial  tissues.  These  changes  usu¬ 
ally  are  localized  along  the  vascular-neural  bundles  at  an  extremely 
high  level  (Ya.Z.  Braul,  D.I.  Panchenko).  Bone  changes  also  are  noted 
considerably  above  the  demarcation  zone  and,  as  a  rule,  in  overlying 
segments  of  the  limb.  Necrotic  foci,  degenerative  and  inflammatory 
processes  in  the  muscles,  cellular  tissues  and,  the  more  so  in  the 
bone  do  not  spread  as  high  as  in  deeper  layers. 

By  schematically  presenting  the  topography  of  degenerative-ne¬ 
crotic  and,  frequently,  inflammatory  changes  in  a  frostbitten  limb,  it 
can  be  considered  that  these  changes  have  a  conical  shape,  with  the 
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apex  of  the  cone  toward  the  root  of  the  limb  (Pig.  8 1 ) . 

5y  contrast  to  the  primary  frostbite  cone  with  the  apex  distal, 
a  secondary  cone  forms  with  the  apex  proximal. 

Any  diagraming  entails  a  certain  deviation  from  the  actual  situa 
tion.  Therefore,  it  must  be  kept  in  mind  that  there  are  no  sharp 
boundaries  between  the  zones  in  this  case.  Tissues  embedded  in  each 
other,  which  retain  various  degrees  of  viability  and  form  apparent 
transitional  sections  between  the  zones,  in  which  slightly  damaged  or 
completely  undamaged  sections  gradually  begin  to  predominate  toward 
one  root  of  the  limb.  This  is  completely  consistent  with  the  theory 
of  disseminated  necrosis  of  S.S.  Girgolav,  according  to  which  there 
always  are  foci  of  cells  with  severely  attenuated  viability  in  differ 
ent  sections  of  damaged  tissue. 
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CHAPTER  V 

DIAGNOSIS 

A  diagnosis  of  frostbite  is  made  on  the  basis  of  the  medical 
history  and  objective  examination.  While  the  medical  history  is  de¬ 
cisive  for  diagnosis  in  frostbite  resulting  from  the  effect  of  dry 
frost,  it  may  be  uncharacteristic  of  frostbite  which  develops  at  above 
zero  temperatures  (trench  foot  and  chilblains).  The  fact  is  that  in 
the  last  two  forms  the  "latent"  period  is  repeated  again  and  again 
(trench  foot),  and  it  proceeds  against  a  complicated  background  of 
predisposition  to  frostbite  (chilblains).  As  a  result,  the  patients 
may  not  detect  either  the  beginning  or  end  of  exposure  to  cold,  and 
it  thus  is  extremely  difficult  to  decide,  if  not  on  the  period  of  cold 
exposure  itself,  in  any  case,  its  intensity.  In  isolated  cases,  this 
circumstance  gives  rise  to  confusion  of  gangrene  due  to  cold  exposure 
with  gangrene  resulting  from  vessel  lesions  following  typhus,  dysen¬ 
tery,  etc.  and,  in  the  diagnosis  of  chilblains,  to  their  confusion 
with  various  dermatitises  and  dermatoses.  This  kind  of  confusion  has 
been  noted  repeatedly  in  the  literature. 

Objective  study  of  the  "latent"  period  of  frostbite  permits  es¬ 
tablishment  of  a  characteristic  pattern.  It  consists  of  a  triad:  1. 
integument  turns  pale;  2.  its  cooling  off;  3.  loss  or  severe  reduction 
of  sensitivity. 
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With  the  corresponding  medical  history  and  the  triad  specified, 
the  diagnosis  of  frostbite  in  the  "latent"  period  becomes  definite. 
This  characteristic  pattern  is  most  often  observed  only  in  frostbite 
as  a  result  of  exposure  to  dry  frost  and.  the  critical  temperature, 
when  the  "latent"  period  is  clearly  expressed.  In  trench  foot,  the 
diagnosis  of  the  "latent"  period  is  extremely  difficult,  because  of 
the  uncertainty  of  the  medical  history,  as  well  as  bfecause  of  the  su¬ 
perposition  of  additional  symptoms  (cyanosis  of  the  integuments,  edema 
of  the  skin  and  subcutaneous  tissue,  signs  of  profound  necrosis)  on 
the  objective  picture  described  above.  In  chilblains  as  a  rule,  the 
"latent"  period  cannot  be  established  because  of  the  unusual  patho¬ 
genesis  of  this  form  of  frostbite.  In  diagnosis  of  frostbite  in  the 
period  after  tissue  warming,  the  degree,  stage  and  zone  of  the  frost¬ 
bite  are  taken  into  account  (see  classification). 

The  following  are  characteristic  o*  I  degree  frostbite:  1.  dif¬ 
fuse  nature  of  damage;  2.  absence  of  blist  rs ;  3.  variegated  skin 
color  (red,  violet,  blue  spots  against  a  pale  background);  4.  edema  of 
the  skin.  The  diverse  paresthesias  characteristic  of  the  degree  of 
frostbite  under  consideration  should  be  added  to  the  picture  des¬ 
cribed.  Second  degree  frostbite  is  characterized  by  blisters  which 
contain  a  clear  transudate.  The  bottom  of  the  bubble  is  the  exposed 
germinative  layer  of  the  skin,  which  is  extremely  sensitive  to  contact 
with  and  irritation  by  various  substances.  The  bubbles  in  III  and  IV 
degree  frostbite  are  distinguished  from  the  bubbles  in  II  degree 
frostbite  by  the  nature  of  the  transudate  and  bottom.  The  transudate 
in  III  and  IV  degree  frostbites  Is  hemorrhagic,  and  the  bottom  of  the 
blister  Is  necrosed  skin,  which  is  completely  insensitive  to  touch 
and  irritation.  In  late  stages  of  II  degree  frostbite,  the  bottom  of 
the  blister  is  covered  with  newly  formed  epidermis,  by  granulation  in 
III  frostbite  but,  in  IV  degree  frostbite,  the  bottom  of  the  blister 
is  mummified  or  undergoes  liquefactive  necrosis. 

It  is  clear  from  the  abovementloned  that  the  primary  difficulties 
arise  in  early  differential  diagnosis  of  III  and  IV  degree  frostbites. 
In  a  number  of  cases,  it  is  extremely  difficult,  and  it  only  becomes 
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possible  to  distinguish  frostbite  with  bene  damage  (i.e.,  IV  degree) 
after  5-7  days,  upon  getting  rid  cf  edema  and  the  appearance  of  the 
first  signs  of  demarcation.  By  means  of  some  auxiliary  procedures, 
the  demarcation  can  be  detected  even  before  it  is  noted  in  the  form  of 
a  distinct  band.  After  finding  the  future  demarcation  zone  early,  the 
extent  of  damage  can  be  established  and,  guided  by  the  scheme  of  the 
spread  of  frostbite,  III  and  IV  degrees  can  be  differentiated. 

For  early  detection  of  the  demarcation,  a  procedure  proposed  by 
Willroth  can  be  utilized.  For  this  purpose,  the  limit  of  complete  an¬ 
esthesia  should  be  established.  If  this  limit  is  determined  within 
the  same  limits  after  a  day  and,  in  this  case,  not  blood,  but  hemo- 
lyzed  liquid  escapes  from  pricks  in  the  areas  of  anesthesia,  the  anes¬ 
thetized  sections  are  considered  necrotic  and  their  boundaries  the  fu¬ 
ture  demarcation  zone.  The  same  end  can  be  achieved  less  accurately 
by  measuring  the  temperature  of  the  region  involved  with  a  skin  ther¬ 
mometer.  Sections  with  interruped  blood  supply  assume  the  ambient 
temperature  (room  temperature,  i.e.,  14-18° ) ,  and  the  temperature  of 
the  skin  of  the  undamaged  areas  is  nearly  normal  (30-32°).  By  moving 
the  thermometer,  a  more  or  less  broad  band  of  skin  can  be  detected 
with  a  temperature  below  12-15°.  This  is  the  band  cf  necrosis  at  the 
location  of  the  future  demarcation. 

Diagnosis  of  the  stages  and  zones,  which  are  of  particularly 
great  importance  in  III  and  IV  degree  frostbite,  is  not  complicated, 
and  it  can  be  considered  in  description  of  the  clinical  picture  and 
treatment  of  frostbite. 

The  diagnosis  of  trench  foot  should  be  separated  from  the  general 
diagnosis  of  frostbite.  It  is  determined  by  a.  medical  history,  b. 
greater  extent  of  necrosis,  c.  the  liquefactive  nature  of  the  latter, 
d.  localization  and  e.  disorder  of  general  condition.  Prolonged  expo¬ 
sure  to  wet  cold  is  characteristic  of  the  medical  history  in  trench 
foot.  Besides,  in  the  process  of  damage  production,  repeated  warming 
of  frostbitten  feet,  then  reexposure  to  cold  can  be  established.  Such 
conditions  frequently  arise  in  the  trenches  in  position  warfare,  which 
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is  responsible  for  the  name  of  the  form  of  frostbite  in  question. 

As  a  result  of  frequent  alternation  of  the  "latent"  period  and 
the  period  after  tissue  warming  characteristic  of  trench  foot,  in  the 
next  coding,  symptoms  of  edema  and  other  symptoms  of  inflammation  of 
damaged  tissues  on  which  new  damage  is  superimposed  appear  to  be  reg¬ 
istered.  In  this  case,  because  of  the  decrease  in  sensitivity  which 
is  characteristic  of  the  "latent"  period,  significant  disorders  and 
tissue  damage  become  little  apparent.  As  a  result,  upon  final  warm¬ 
ing,  very  widespread  total  necrosis  and  liquefactive  gangrene  are  de¬ 
tected.  The  entire  foot  or  its  anterior  portion  and  the  heel  region 
usually  are  Involved.  Liquefactive  gangrene  of  both  feet  (as  a  rule, 
suffering  is  symmetrical)  causes  considerable  intoxication  and,  thereT 
fore,  high  fever  of  such  patients  is  observed  as  a  rule.  They  easily 
experience  general  infection  and,  because  of  the  reduced  body  resis¬ 
tance,  diverse  complications. 

The  conditions  for  a  very  prolonged  decrease  in  tissue  tempera¬ 
ture,  not  of  high  degree  here  (wet  cold)  which  alternate  with  brief 
warming,  for  a  number  of  reasons,  are  produced  almost  exclusively  for 
the  distal  portions  of  the  lower  limbs.  Therefore,  the  localization 
of  the  lesion  in  trench  foot  combined  with  the  signs  described  above 
also  are  a  differential  diagnostic  sign  of  the  form  of  frostbite. 
Trench  foot  is  the  most  severe  form  of  IV  degree  frostbite. 

Some  forms  of  frostbite  do  not  have  characteristic  traits  de¬ 
scribed  and  they  are  manifested  by  diverse  clinical  syndromes.  How¬ 
ever,  they  have  a  common  etiology  of  exposure  to  cold.  Various  ar¬ 
thritises,  neuritises  and  late  endarteritises  are  among  these. 

The  only  symptoms  of  suffering  sometimes  are  persistent  edemas.  It 
Is  evident  that  classification  of  these  forms  as  frostbite  is  now 
based  only  on  the  etiological  factor.  Their  diagnosis  and  semiotics 
are  diverse,  and  they  can  be  considered  with  great  Justification  in 
the  chapter  on  diseases  of  the  joints,  vessels  and  nerves. 
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X-ray  Identification  of  the  nature  of  a  pathological  process  in 
bones  and  joints,  of  the  initial  changes  and  their  localization  and 
extent  in  particular  was  of  positive  scientific  interest,  and  it  was 
cf  unquestionable  importance  to  earlier  diagnosis  and  improvement  of 
the  results  of  therapeutic  measures. 

There  are  few  words  or  no  indications  at  all  of  the  aftereffects 
cf  frostbite  in  the  best  foreign  (in  particular,  German  and  English) 
manuals  on  roentgenology,  which  assist  to  any  degree  the  identifica¬ 
tion  of  lesions  of  the  bone-joint  system  as  a  result  of  frostbite. 

German  and  Italian  X-ray  works  (cited  by  Appelroth)  published 
during  the  last  war  are  evidence  by  their  number  and  content,  of  what 
an  unexpected  disaster  the  numerous  aftereffects  of  frostbite  proved 
to  be  for  cur  enemies.  The  X-ray  observations  on  which  these  works 
are  based  were  carried  out  with  much  delay,  twotmonths  after  the 
frostbite  or  later.  The  bone  changes  found  here  were  already  sup¬ 
purative  processes  almost  without  exception.  As  Appelroth  noted,  "not 
only  the  military  unity,  but  even  the  manpower  of  the  German  people 
was  eliminated"  by  them. 

Not  knowing  X-ray  identification  of  the  initial  bene  lesions 
which,  as  will  be  pointed  out  below,  are  aseptic  processes,  the  Ger¬ 
man  as  well  as  the  Italian  radiologists  cited  by  Appelroth  attempted 
only  to  establish  reference  points  which  permitted  a  decision  on  the 
level  of  the  lesion.  Consequently,  they  attempted  to  help  German  and 
Italian  surgeons  avoid  repeated  operations  in  connection  with  an  in¬ 
crease  in  extent  of  necrosis  of  the  bones  and  suppurative  processes. 
However,  the  frequency  of  reoperation  in  connection  with  these  compli¬ 
cations  was  substantial. 

Before  World  War  II,  we  used  the  X-ray  method  for  determination 
of  the  severity  of  frostbite  insufficiently  or  not  in  good  time.  Of 
the  earlier  X-ray  detectable  symptoms  of  frostbite,  only  osteoporosis 


or  primarily  osteoporosis  attracted  the  attention  of  investigators. 
However,  this  symptom  is  found  in  many  diseases.  Therefore,  osteo¬ 
porosis  is  of  little  importance  among  the  observable  symptoms  of 
frostbite,  the  more  so  that  it  can  be  absent  in  very  significant  dam¬ 
age  of  the  bone  and  joint  system  after  frostbite.  However,  the  pres¬ 
ence  of  sharply  expressed,  increasing,  ascending  osteoporosis  deserves 
mention.  The  severity  of  frostbite  is  indicated  by  this  symptom. 

A  number  of  Soviet  radiologists  and  surgeons  who  studied  frost¬ 
bite  during  the  Finnish  War  studied  late  or  relatively  late  X-ray 
symptoms  of  lesions  of  the  bone  and  joint  system,  osteomyelitis  and 
the  demarcation  zone  (F.R.  Bogdanov,  M.S.  Shul'man  et  al). 

In  the  early  years  of  World  War  II,  based  on  systematic  clinical 
and  X-ray  studies  of  approximately  200  men  with  III  and  IV  degree 
frostbite,  as  well  as  with  prolonged  II  degree  frostbite,  it  became 
possible  to  determine  the  frequency  and  sequence  of  both  late  compli¬ 
cations  and  aseptic  changes  In  the  bone  and  joint  system  which  oc¬ 
curred  relatively  early. 

Comparison  of  clinical  and  X-ray  data  in  frostbite  showed  that  a 
number  of  aseptic  trophoneurotic  changes  in  the  bones  and  sometimes 
purulent  lesions  of  the  bones  and  joints  were  detected  by  X-ray,  when 
there  still  were  no  clinical  symptoms  which  indicated  involvement  of 
the  bone  and  joint  system. 

The  X-ray  symptoms  of  involvement  of  the  bone  and  joint  system 
in  frostbite  are  as  follows:  1.  osteoporosis;  2.  a  number  of  aseptic 
trophoneurotic  changes,  namely  osteolysis,  osteonecrosis  and  patholog¬ 
ical  fractures;  3.  sluggish  osteomyelitis  and  suppurative  arthritis. 

One,  several  and  sometimes  all  the  symptoms  specified  can  be  ob¬ 
served  In  frostbite.  Alternation  of  the  symptoms  listed  is  frequently 
observed  in  the  order  indicated  above.  Consequently,  a  given  manifes¬ 
tation  of  aseptic  trophoneurotic  damage  can  be  connected  with  osteo¬ 
porosis  in  these  cases,  and  a  unique,  sluggish  suppurative  process  can 
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subsequently  be  detected  in  the  bones  and  joints. 

Osteoporosis  is  a  more  or  less  widespread  change  in  frostbitten 
regions  (nest  often  in  the  bones  of  the  foot  and  less  often  in  the 
hand).  With  osteoporosis  in  particular  present,  even  when  it  is 
strongly  expressed  in  some  bones  (of  the  foot  or  hand),  no  conclusion 
can  be  drawn  on  the  possibility  of  onset  or  localization  of  subsequent 
lesions  of  the  bones  and  joints.  More  than  that,  when  such  trophoneu¬ 
rotic  changes  as  aseptic  osteolysis  and  osteonecrosis  have  been  iden¬ 
tified,  where  a  suppurative  process  can  develop  after  some  time  can  be 
precisely  indicated  at  the  same  time. 

All  of  the  X-ray  symptoms  noted  develop  no  earlier  than  the  end 
of  the  second  week,  usually  during  the  third  or  fourth  week  after  the 
frostbite,  but  sometimes  later.  On  the  strength  of  this  circumstance, 
X-ray  study  of  frostbite  in  early  stages  of  evacuation  is  useless,  but 
it  is  timely  in  the  army  base  hospitals  and  front  base  hospitals. 

Osteoporosis  is  detected  earlier  than  other  X-ray  symptoms.  The 
presence  of  the  initial  manifestations  of  osteoporosis  can  only  be 
made  sure  by  comparison  of  the  bones  involved  with  the  bones  of  the 
symmetrical  limb.  However,  because  of  repercussion  in  the  symmetrical 
limb  changes  of  the  same  order  occur  early  (Pig.  86).  Nevertheless, 
osteoporosis  is  less  marked  in  the  unfrostbitten  limb.  Practically, 
it  can  be  considered  that  osteoporosis  is  established  by  X-ray,  as  was 
mentioned  above,  no  sooner  than  the  end  of  the  second  week  after  the 
frostbite  and  more  often  later.  Subsequent  X-ray  observation  shows 
both  a  larger  and  a  smaller  increase  in  expression  and  extent  of  the 
osteoporosis.  Even  after  clinically  unquestionable  recovery,  osteo¬ 
porosis  is  traced  for  several  months. 

Osteoporosis  was  found  in  more  than  half  of  all  cases.  Usually, 
osteoporosis  initially  is  focal  and  punctate,  and  it  subsequently  be¬ 
comes  widespread  and  diffuse.  There  is  no  parallel  between  the  pres¬ 
ence  and  nature  of  osteoporosis  and  the  presence  and  expression  of  the 
remaining  symptoms.  Severe  changes  in  the  bone  and  joint  system  are 
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observed  frequently  with  slight  expression  of  osteoporosis.  These 
circumstances  permit  it  to  be  considered  that  osteoporosis  in  itself 
is  of  limited  diagnostic  importance  (with  the  exception  of  the  pre¬ 
viously  indicated  progressive  ascending  osteoporosis). 

Other  symptoms  which  can  be  determined  by  X-ray  are  of  great  di¬ 
agnostic  and  prognostic  importance.  They  frequently  can  be  observed 
in' this -.sequence :  trophic  osteolysis,  aseptic  osteonecrosis  (with 
pathological  fractures)  and  suppurative  lesions  of  the  bones  and 
joints.  None  of  these  complications  is  found  earlier  than  3-^  weeks 
after  frostbite  and  frequently  later.  The  clinical  symptoms  of  le¬ 
sions  established  by  X-ray  frequently  are  found  considerably  later. 

However,  at  the  present  time,  based  on  the  X-ray  symptoms  of  bone 
and  joint  lestions  in  frostbite  established  by  D.G.  Rokhlin,  S.N. 

Tavidenkov  and  A . F .  Verbov  have  shown  that,  in  many  cases  in  the  ab¬ 
sence  of  the  usual  clinical  data,  a  substantiated  hypothesis  of  a  le¬ 
sion  of  the  bone  and  Joint  system  (without  exact  definition  of  the  na¬ 
ture  cf  these  changes)  can  be  proposed  comparatively  early,  based  on 
the  presence  of  neuritises.  Nevertheless,  osteolysis,  aseptic  necro¬ 
sis  and  pathological  fractures  are  identified  sufficiently  conclusive¬ 
ly  only  by  X-ray,  especially  with  respect  to  their  extent  and  inten¬ 
sity.  X-ray  data  become  particularly  important  for  deciding  the  pat¬ 
tern  of  the  process  and  to  establish  recovery. 

Aseptic  osteolysis.  In  the  form  of  resorption  of  the  distal  sec¬ 
tions  of  the  terminal  phalanges,  which  is  observed  in  many  trophoneu¬ 
rotic  changes  (in  syringomyelia,  scleroderma,  Raynaud's  disease,  lep¬ 
rosy),  was  found  by  D.G.  Rokhlin  in  every  third  case  of  frostbite. 

Trophic  osteolysis  is  initially  an  aseptic  microscopically  small  focus 
of  necrosis.  Macroscopically  and  particularly  X-ray  almost  impercep¬ 
tible  necrotic  sections  of  bone  are  not  found.  However,  it  is  soon 
established  by  X-ray  by  a  certain  extent  of  osteoporosis  without  its 
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phalanges  with  the  disappearance  of  the  closure  plate  of  the  section 
cf  bone  involved,  most  often  in  the  region  of  the  ungual  tuberosity  of 
of  the  ungual  phalanx  of  the  big  toe.  The  closure  plate  of  the  ungual 
tuberosity  normally  is  either  smooth,  slightly  undulating  or  a  zigzag 
line,  but  it  always  distinctly  protrudes,  as  though  lightly  highlight¬ 
ed  with  a  pencil  (Fig.  82  and  83).  In  osteolysis,  disappearance  of 
the  closure  plate  is  noted  (Fig.  84-8?), tthe  medullary  space  of  the 
distal  end  of  the  phalanx  is  exposed,  and  its  infection  becomes  pos¬ 
sible. 


Since  the  big  toe  is  most  often  involved  in  frostbite,  pathologi¬ 
cal  changes  are  found  very  often  in  the  ungual  tuberosity  of  the  ters- 
minai  phalanx  of  the  big  toe.  The  surface  of  the  distal  end  of  the 
ungual  phalanx  of  the  big  toe  toward  the  second  toe  has  better  condi¬ 
tions  with  respect  to  warming  than  the  medial  surface.  Therefore,  the 
surface  cf  the  ungual  tuberosity  of  the  big  toe  not  warmed  by  the 
other  toes  suffers  first  (Fig.  84  and  85). 

Because  of  the  same  circumstances,  if  the  second  toe  is  longer 
than  the  big  toe,  pathological  changes  are  found  earliest  of  all  in 
the  terminal  phalanx  of  the  second  toe  (Fig.  86).  The  little  toe  suf¬ 
fers  frequently.  The  remaining  toes,  which  are  in  the  middle  and  are 
warmed  by  the  outside  ones  to  some  extent,  are  involved  less  often. 

If  other  sections  of  the  skeleton  are  harmed  because  of  a  defect 
of  footwear,  clothing,  etc.,  similar  changes  (osteolysis)  and  ether 
changes  described  below  can  be  found  in  the  corresponding  bones. 

Trophic  osteolysis,  which  begins  with  the  disappearance  of  the 
closure  plate  (Fig.  84)  and  increases  in  its  expression  and  extent, 
can  result  in  the  disappearance  of  half  of  a  phalanx  (Fig.  86  and  87). 
A  phalanx  In  a  state  of  marked  osteolysis  resembles  sugar  dissolving 
in  tea,  with  typical  resorption  and  exposure  of  the  structure.  The 
entire  phalanx  occasionally  undergoes  resorption. 

Another  aseptic  process  which  develops  in  bones  on  the  background 
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of  frostbite  is  necrosis,  which  usually  accompanies  or  follows  osteol¬ 
ysis  (Fig.  b3-9C).  Necrosis  of  a  bone  is  characterized  by  an  increase 
in  intensity  of  the  shadow  of  the  corresponding  section  of  the  bone 
against  a  background  of  general  or  local  osteoporosis.  This  aseptic 
necrosis  is  not  accompanied  by  periostitis  (in  distinction  from  the 
sequestrum  observed  in  destruction  against  a  background  of  osteo¬ 
myelitis  ) . 

Aseptic  necrosis  usually  is  not  observed  earlier  than  3-4  weeks 
after  frostbite.  In  nearly  half  of  all  cases,  aseptic  necrosis  was 
accompanied  by  pathological  fractures  which  were  distinctly  traceable 
on  X-rays.  These  fractures  were  most  often  observed  in  a  necrotized 
ungual  tuberosity  and  less  often  in  the  diaphysis  of  the  ungual 
phalanx  of  the  toe  or  finger.  The  fracture  plane  usually  was  perpen¬ 
dicular  to  the  long  axis  of  the  bone  or  at  seme  angle  to  it  (Fig.  87). 
The  necrotized  section  of  bone  frequently  was  represented  by  several 
small  fragments  without  a  periostal  reaction  (Fig.  89).  The  fracture 
plane  was  occasionally  along  the  long  axis  of  the  bone  (Fig.  88). 

Among  the  aseptic  necrotic  changes  resulting  from  acute  frostbite 
or  continuous  exposure  to  cold,  unusual  processes  (osteochondropathy 
type),  which  developed  in  the  joint  ends  of  short  tubular  bones  in 
those  cases  when  the  growth  of  bones  in  length  still  is  not  completed, 
should  be  noted  particularly.  This  undoubtedly  is  found  very  rarely 
and,  if  it  is  observed,  it  is  most  often  in  the  interphalangeal  joints 
of  the  hand,  more  rarely  in  the  metacarpophalangeal  Joints  and  still 
more  rarely  in  the  corresponding  joints  of  the  foot.  The  X-ray  char¬ 
acteristics  of  the  process  are  necrosis  of  the  Joint  head  and  a  de¬ 
crease  in  its  size,  fragmentation,  and  an  increase  in  height  of  the 
joint  fissure,  which  can  be  detected  on  a  X-ray  photograph.  After  1-3 
years,  the  structure  of  the  head  is  restored.  However,  it  is  deformed 
and  its  size  increases  irregularly.  The  joint  cavity  enlarges  and  is 
adapted  to  the  deformed  head  to  some  extent.  The  height  of  the  Joint 
fissure  remains  increased.  Movement  is  restricted,  but  is  generally 
painless  or  with  little  pain  (without  a  large  load).  The  picture  des¬ 
cribed  is  completely  identical  to  multiple  osteochondropathy  of  the 
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phalanges.  D.G.  Rokhlin  observed  such  changes  as  a  result  of  frost¬ 
bite  in  one  case  and  S.A.  Grubina  in  two  cases. 

Upon  exposure  of  the  medullary  space  associated  with  the  disap¬ 
pearance  of  the  closure  plate,  conditions  are  produced  for  infection 
of  the  bone.  The  presence  of  necrotic  bone  (and  necrobiosis)  favors 
the  development  of  infection.  This  is  observed  in  conservative  meth¬ 
ods  of  treatment,  with  long  postponement  of  surgery. 

Osteomyelitis  with  sequestration  and  periosteal  reactions  were 
described  (Fig.  8^-3?)  during  the  first  year  of  World  War  II,  when  the 
X-ray  symptoms  of  the  bone  and  joint  system  in  frostbite  were  still 
not  sufficiently  known,  and  the  treatment  measures  applied  were  con¬ 
servative.  Osteomyelitis  was  then  identified  too  late.  The  aseptic 
changes  preceding  osteomyelitis,  which  predisposed  to  it,  were  not  di¬ 
agnosed  at  all.  Because  of  these  circumstances,  during  the  first  year 
of  World  War  II,  according  to  the  data  of  D.G.  Rokhlin,  osteomyelitis 
was  observed  in  frostbite s  with  great  frequency  (namely,  in  47.0?  of 
III  and  IV  degree  fro?  'colts.- ) .  It  was  frequently  accompanied  by  sup¬ 
purative  arthritis.  Tn3 s  is  Indicated  by  the  data  of  S.A.  Grubina, 
which  were  confirmed  by  surgery  and  partly  by  histological  studies. 

In  71  cases  of  III  degree  frostbite,  she  observed  no  changes  In  the 
bone  and  Joint  system  in  26.8?,  only  osteoporosis  was  found  in  18.3?, 
aseptic  osteolysis  in  15.5%,  aseptic  necrosis  in  1.4?  and  osteo¬ 
myelitis  in  38.0?.  Of  182  cases  of  IV  degree  frostbite,  no  changes  In 
the  bone  and  joint  system  were  noted  In  19-7%,  she  found  osteoporosis 
in  22.0?,  aseptic  osteolysis  In  4.4?,  aseptic  necrosis  in  1.7?  and 
osteomyelitis  in  52.2?. 

However,  during  the  second  half  cf  World  War  II,  severe  lesions.} 
suppurative  processes  in  particular,  became  a  rare  phenomenon.  To  a 
great  extent,  this  was  due  to  the  timely  use  of  X-ray  studies  and  cor¬ 
rect  reading  of  the  photographs,  without  which  expedient  surgery  could 
not  have  been  provided. 

The  osteomyelitis  observed  in  frostbites  has  its  clinical  and 
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pathcar.atomi cal  peculiarities.  Most  often,  these  are  sluggish  osteo¬ 
myelitis.  It  frequently  resembles  aseptic  processes  and,  in  such 
cases,  it  is  distinguished  by  the  absence  of  cavities  and  sequestrums 
and  the  nature  of  the  periosteal  reaction  (the  presence  of  assimi¬ 
lated  or  rapidly  assimilable  periosteal  layers)  (frostbite  osteo¬ 
periostitises).  Therefore,  the  pattern  of  the  X-ray  changes  merits 
special  attention. 

The  more  vigorous  osteomyelitis  (Fig.  91*  93,  95-101),  with  the 
prolonged  presence  of  exfoliated  or  fringed  periostitis  and,  all  the 
more,  cavities  and  sequestrums,  is  rarely  found. 

The  joints  sometimes  are  drawn  into  the  purulent  process.  As  in 
other  arthritises,  osteoporosis  of  the  joint  ends  is  found,  and  phys¬ 
iological  sclerosis  of  the  joint  cavities  disappears.  In  the  absence 
of  destruction  of  che  joint  ends,  these  data  do  not  yet  permit  arthri 
tis  to  be  spoken  of  with  confidence.  In  arthritises  against  a  back¬ 
ground  of  frostbite,  no  significant  exudate  is  observed  in  the  joints 

By  contrast,  in  a  specific  phase  of  the  process,  a  decrease  In 
height  of  the  joint  fissure,  most  often  nonuniform,  as  a  result  of 
destruction  of  the  joint  cartilage  (frequently  In  the  absence  of  clin 
leal  data)  is  found  on  the  X-ray  photograph. 

Simultaneously  or  somewhat  later,  destruction  of  one  or  both 
joint  surfaces  is  found.  In  the  region  of  the  diaphyses  of  the  bones 
which  form  the  joint  involved  In  the  purulent  process,  periostitises, 
initially  exfoliated  and  later  assimilated,  frequently  are  observed 
(Fig.  94).  Dislocations  are  sometimes  found.  These  are  destructive 
(but  not  distension)  dislocations  as  a  result  of  substantial  destruc¬ 
tion  of  the  joint  cartilage  and  joint  ends. 

Destruction  of  the  Joint  ends  most  often  occurs  by  their  slow 
wearing  away  and  Inflammatory  osteolysis. 

Necrotic  sections,  sometimes  extremely  large,  which  can  be  dis¬ 
tinctly  traced  on  X-ray  photographs,  are  observed  considerably  less 
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often.  They  are  sometimes  thin  and  sickle  shaped,  covering  a  consid¬ 
erable  area  of  the  subchondral  section  of  the  head  at  a  shallow  depth 
(Fig.  91).  These  are  sometimes  large  wedge  shaped  necrotic  sections 
with  distinct  boundaries,  and  they  are  unquestionable  sequestrums 
(Fig.  95).  The  presence  of  such  bounded  necrotic  sections  of  bone  al¬ 
ways  indicates  a  severe  process,  even  if  the  clinical  symptoms  are 
sparse  over  a  long  period  of  time. 

Several  months  after  the  frostbite,  in  those  cases  when  there  was 
osteomyelitis,  massive  embedded  periosteal  cases  could  sometimes  be 
observed  (Fig.  97).  Such  periosteal  layers  are  subsequently  either 
resorbed  or  assimilated.  The  bone  thickens  in  the  latter  case  (Fig. 

98). 


The  outcome  of  osteomyelitis  against  a  background  of  frostbite 
frequently  is  characterized  by  hyperostosis.  In  these  cases,  the  bone 
sometimes  becomes  twice  as  thick  as  normal.  Its  structure  changes. 

The  entire  bone  becomes  spongy,  without  a  thickened  cortical  layer 
(Fig.  99). 

Surgery,  which  is  reduced  to  scraping  and  chipping  the  distal 
section  of  the  ungual  phalanx  in  which  the  osteomyelitis  developed, 
frequently  does  not  stop  the  process.  Subsequent  X-ray  observation  in 
these  cases  reveals  spreading  of  the  necrosis  to  a  region  of  the  re¬ 
maining  part  of  the  bone  with  its  subsequent  infection.  Therefore, 
those  who  insist  on  radical  surgery  within  the  unaltered  bore  are 
right.  Consequently,  depending  on  the  extent  of  the  process,  amputa¬ 
tion  or  even  disarticulation  of  the  phalanx  involved  is  necessary. 
After  any  surgery,  repeated  X-ray  examinations  are  necessary  at  3-^ 
week  intervals. 

The  presence  of  a  bone  stump  after  surgery  which  is  not  covered 
or  inadequately  covered  with  soft  tissues  (Fig.  101)  results  in  ne- 
crotization  of  the  distal  section  of  the  bone  stump,  as  a  rule.  In 
the  majority  of  such  cases,  the  development  of  a  suppurative  process 
can  be  found  subsequently. 
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3esides  the  relationships  indicated  between  the  soft  tissues  and 
the  fccne  stump  they  cover,  the  trimmed  region  should  always  be  exam*- 1 
ined  attentively  in  the  photographs  (see  Fig.  91  and  Fig.  93-100,  Fig. 
101).  The  absence  of  a  distinct  closure  plate  4-6  weeks  after  amputa¬ 
tion  permits  the  assumption  that  an  aseptic  necrotic  or  purulent  ne¬ 
crotic  process  is  developing  in  the  distal  section  of  the  bone  stump. 
The  presence  of  the  latter  can  be  suggested  if  there  is  exf&liation  of 
the  periosteum  (and  all  the  more  fringes  on  it),  tissue  splitting  of 
the  cortical  layer  and  sequestration. 

Only  in  those  cases  when  X-ray  examination  after  surgery  shows 
that  a  closure  plate  has  formed  in  the  distal  section  of  the  bone 
stump  (Fig.  100)  and,  consequently,  the  medullary  space  is  no  longer 
exposed  and  is  not  subject  to  the  danger  of  infection,  do  we  speak  of 
effective  amputation  of  part  of  the  bone. 

Moreover,  it  should  be  determined  by  X-ray  examination  that  the 
bone  stump  is  covered  with  soft  tissues  (Fig.  100). 

With  stalactite  like  projections  after  amputation,  the  foot  be¬ 
comes  defective,  even  if  the  closure  plate  is  well  expressed. 

The  aseptic  and  purulent  changes  described  are  not  only  found  in 
frostbite.  Similar  trophoneurotic  changes  in  the  bones  with  subse=- 
quent  infection  can  be  observed  in  syringomyelia  and  leprosy. 

A  number  of  authors  have  found  deforming  arthroses  and  exostoses 
several  weeks  after  frostbite,  which  they  considered  complications 
following  frostbite.  However,  this  is  a  mistaken  interpretation  of 
previously  existing  pathological  changes.  Many  months  and  even  years 
must  pass  for  those  marginal  growths  and  deformations  to  develop 
which  are  characteristic  of  deforming  arthritises  and  exostoses. 

Among  other  things,  in  those  cases  when  aseptic  changes  (oste¬ 
olysis,  osteonecrosis,  pathological  fractures)  are  found  by  X-ray,  the 
ESR  is  normal.  With  purulent  lesions,  the  ESR  was  high.  It  slowed 
down  with  quieting  down  of  the  purulent  process. 
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The  frequency  of  X-ray  detectable  changes  in  the  bone  and  joint 
system  is  unnecessary  evidence  of  the  necessity  for  distinguishing 
four  degrees  of  frostbite.  The  X-ray  detection  of  changes  of  the  bone 
and  joint  system  (osteolysis,  osteonecrosis,  pathological  fracture, 
osteomyelitis,  suppurative  arthritis)  is  a  necessary  and  significant 
supplement  to  the  clinical  diagnosis.  Both  the  clinically  established 
degree  and  stage  and  X-ray  detected  changes  must  be  specified  in  the 
diagnosis . 

Some  changes  in  the  soft  tissues,  edema,  smoothness  of  the  folds, 
as  well  as  infiltrative  changes  in  deep  sections,  are  detected  by 
X-ray.  These  changes  are  found  early,  and  they  are  preserved  a  long 
time,  expressed  to  some  degree.  X-ray  traceable  infiltration  in  front 
of  the  Achilles  tendon  in  the  supracalcaneal  region  deserves  more  at¬ 
tention  than  changes  in  those  sections  of  soft  tissue  which  it  is  easy 
to  detect  by  clinical  examination. 

In  frostbite  of  the  heel  region,  involvement  of  the  heel  bone  Is 
found  extremely  rarely.  At  the  same  time,  darkening  of  the  normally 
distinct  transparent  triangle  rising  high  above  the  posterior  section 
of  the  heel  bone  In  front  of  the  Achilles  tendon  is  frequently  traced 
in  lateral  photographs.  The  normal  transparency  of  this  triangle  Is 
explained  by  the  accumulation  of  fatty  tissue  in  this  place,  which  is 
easily  penetrated  by  X-rays.  Frostbite  of  the  heel  region  is  associ¬ 
ated  with  infiltration  of  this  buildup  of  fatty  tissue,  which  causes 
darkening  of  this  triangle.  Recovery  is  characterized  by  restoration 
of  the  normal  transparency  of  this  triangle  upon  X-ray  examination. 

It  should  also  be  emphasized  that  the  demarcation  zone  is  easily 
traced  on  the  X-ray  photographs.  It  is  located  either  proximal  to 
the  clinically  demarcation  zone  or  at  the  same  level.  The  demarcation 
zone  is  characterized  by  a  not  very  thin  band  of  osteolysis.  The  de¬ 
marcation  zone  in  a  bone  is  frequently  associated  with  the  demarcation 
zone  in  deep  soft  tissues.  In  these  cases,  both  zones  are  one  common 
clear  band  (Fig.  101).  The  section  of  bone  proximal  to  the  demarca¬ 
tion  zone  does  not  have  significant  structural  changes.  In  particu- 
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lar,  its  periosteum  is  not  exfoliated,  distal  to  the  demarcation 
oone,  the  bone  structure  is  changed,  and  both  a  decrease  and  an  in¬ 
crease  in  the  intensity  of  the  shadow  are  observed,  in  the  latter  case 
as  a  result  of  necrctizaticn  against  a  background  of  osteoporosis 
(Fig.  101).  The  demarcation  zone  is  a  band  of  osteoporosis  either 
perpendicular  to  the  long  axis  of  the  bone  or  at  an  angle.  It  is 
curved. 


The  demarcation  zone  should  be  distinguished  from  a  pathologi¬ 
cal  fracture.  In  a  pathological  fracture,  the  plane  of  the  fracture 
frequently  is  not  perpendicular  to  the  length  of  the  bone  but  at  an 
angle.  It  can  be  curved  in  an  arch.  It  is  important  that,  in  a  path¬ 
ological  fracture,  the  bone  structure  is  pathologically  changed  both 
dlstally  and  proximally  ever  a  considerable  distance  from  its  plane 
(Fig.  87,  88  and  90).  In  the  presence  of  the  demarcation  zone,  no 
significant  changes  are  noted  in  the  proximal  section  of  the  bone.  In 
the  event  of  a  pathological  fracture,  as  in  any  fracture,  the  clear 
line  which  corresponds  to  the  fracture  plane  is  bounded  by  bone  and 
does  not  go  into  the  soft  tissue.  The  latter  is  characteristic  of  the 
demarcation  zone  (Fig.  101). 

The  aseptic  changes  in  bones,  osteolysis  (with  disappearance  of 
the  closure  plate)  and  necrosis,  which  develop  early  against  a  back¬ 
ground  of  trophic  and  nutritional  disorders  merit  special  attention. 
The  corresponding  changes  in  bones  cannot  develop  without  damage  to 
the  vessels  which  supply  the  bone.  Changes  in  the  vascular  network 
can  depend  on  disorders  of  neural  regulation. 

Aseptic  and  purulent  changes  frequently  are  observed  in  several 
bones  of  the  same  man.  These  lesions  are  sometimes  symmetrical. 

The  symmetry  of  aseptic  trophoneurotic  changes  in  those  cases 
when  the  necessary  conditions  for  frostbite  were  not  present  is  ex¬ 
plained  by  segmentary  repercussion,  i.e.,  irradiation  of  the  irrita¬ 
tion  to  the  spinal  cord  and  reflection  in  the  symmetrical  section  of 
the  skeleton  to  the  frostbitten  limb.  In  this  respect,  the  frequency 
of  terminal  neuritises  and  various  vegetative  trophic  changes  iri  the 


soft  tissues  on  the  symmetrical  side,  noted  by  S.N.  Davidenkov  and 
A.F.  Verbov,  merit  attention.  However,  in  emphasizing  the  importance 
of  segmentary  repercussion,  the  frequency  of  primary  chilling  and 
subsequent  damage  to  both  limbs  should  not  be  forgotten. 

In  addition  to  infections,  especially  in  the  development  of  liq- 
uefactive  necrosis,  in  sections  which  have  undergone  aseptic  resorp- 
tive  necrotic  changes,  a  chronic  purulent  necrotic  process  develops. 
However,  osteomyelitis  and  suppurative  arthritis  as  a  consequence  of 
frostbite  were  observed  rarely  in  the  last  years  of  World  War  II,  be¬ 
cause  the  conservative  methods  of  treatment  of  frostbite  became  con¬ 
siderably  less  used,  having  given  way  to  the  principle  of  early  sur¬ 
gical  treatment. 

Frostbite  is  accompanied  by  bone  damage,  most  often  of  the  foot, 
in  which  mainly  the  ungual  phalanges  of  the  big  toe,  then  the  little 
and  second  toes,  rarely  the  medial  and  proximal  phalanges  and  meta¬ 
tarsals  and  extremely  rarely  the  heel  bone  suffer.  The  bone  and  joint 
system  of  the  hand  is  involved  considerably  less  often  than  that  of 
the  foot.  As  the  observations  of  D.G.  Rokhlin  of  the  consequences  of 
frostbite  in  lesions  of  the  bone  and  joint  system  show,  92.4%  are  in 
the  foot  and  only  7.6$  in  the  hand. 

The  ungual  phalanges  are  involved  most  often  in  the  hand.  Other 
sections  of  the  skeleton  suffer  frostbite  extremely  rarely. 

V.S.  Rybkina  compared  clinical  and  X-ray  data  (in  which  osteo¬ 
porosis  was  not  considered)  of  225  patients  30-60  days  after  frostbite 
of  the  foot.  In  clinical  diagnosis  of  I  degree  frostbite,  bone 
changes  (osteolysis,  osteonecrosis,  osteomyelitis)  were  not  detected 
once  by  X-ray.  In  clinical  diagnosis  of  II  degree  frostbite,  40.0$ 
bone  changes  were  established  by  X-ray,  50. 0%  in  a  clincial  diagnosis 
of  III  degree  frostbite  and  90.0$  in  IV  degree  frostbite.  These  data 
show  what  a  large  part  X-ray  examination  plays.  The  right  and  left 
feet  are  Involved  Just  as  often  and  both  feet,  in  half  of  all  cases  In 
which  changes  were  established  by  X-ray. 
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The  role  of  X-ray  diagnostics  in  establishing  bone  and  joint  sys' 
ter.  damage,  the  dynamic  localization  and  extent  of  their  hanges,  as 
well  as  the  effectiveness  cf  therapeutic  measures  is  evi«  . ut. 

In  this  manner,  a  new  chapter  of  X-ray  diagnostics.  X-ray  diag¬ 
nosis  of  frostbite,  originated. 
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CHAPTER  VI 


CLASSIFICATION  AND  SYMPTOMATOLOGY  OF  FROSTBITE 

The  Finnish  War  experience  showed  that  the  old  three  degree 
classification  of  frostbite,  based  on  the  unfounded  analogy  of  burns 
and  frostbites,  is  extremely  inconvenient.  The  four  degree  classifi¬ 
cation  of  frostbite  showed  its  advantages,  was  generally  recognized 
and  was  Introduced  In  official  documents  during  World  War  II. 

The  four  degree  classification  Is  based  on  two  fundamental  as¬ 
sumptions:  1.  classification  of  frostbite  by  degree  Is  possible  only 
after  tissue  warming;  2.  the  overwhelming  majority  of  frostbites  en¬ 
velop  nonmuscular  sections  of  the  body,  primarily  the  fingers  and 
toes . 


The  depth  of  damage  determines  the  degree  of  frostbite  (anatomi¬ 
cal  principle),  since  the  extent  of  damage  in  frostbite  is  of  a  regu¬ 
lar  nature. 

As  has  been  pointed  out,  the  clinical  symptomatology  of  the 
"latent"  period  is  extremely  sparse.  Physicians  rarely  observe  pa¬ 
tients  in  this  period,  and  a  decision  on  it  is  made  mainly  on  the  ba¬ 
sis  of  the  medical  history,  the  collection  of  which  extremely  often 
is  difficult.  If  the  subjective  feelings  are  considered,  pains  pre- 
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ceding  the  complete  loss  of  sensitivity  which  occurs  in  'he  "latent" 
period  is  noted  in  the  medical  history  in  the  majority  of  cases.  The 
pains  are  the  greater,  the  less  intense  and  diverse  they  are  , 
giing,  burning,  specific  feeling  of  cold),  but  the  unquestionable  fact 
that  the  pains  and  general  subjective  unpleasant  feelings  of  many  pa¬ 
tients  are  so  insignificant  that  frostbite  frequently  sets  in  unno¬ 
ticed  is  important.  This  characteristic  of  the  pathogenesis  of  frost¬ 
bite  explains  the  well  known  observation  of  the  possibility  of  the  on¬ 
set  of  frostbite  unnoticed  by  the  victim.  At  the  time  of  disappear¬ 
ance  of  sensitivity,  blanching  and  "stiffness"  of  the  skin  of  the  sec¬ 
tion  involved  is  noted,  and  this  condition  remains  for  an  indefinitely 
long  time,  until  warming  of  the  frostbitten  section  occurs.  A  sign  of 
a  change  of  the  "latent"  period  to  the  period  after  tissue  warming  is 
a  reactive  progressive  edema.  It  should  be  particularly  emphasized 
that,  if  the  frostbitten  section  is  not  recooled,  the  edema  has  a  ten¬ 
dency  to  increase  while,  in  trench  foot,  when  "immobilization"  of  the 
initial  edema  is  possible,  it  remains  stable. 

From  the  time  of  development  of  progressive  edema,  speaking  the¬ 
oretically,  it  becomes  possible  to  determine  the  amount  of  damage. 
However,  experience  shows  that  several  days  are  required  for  this  in 
a  number  of  cases. 

The  following  damage  can  occur  in  frostbitten  sections  of  the 
body:  1.  circulatory  disorders  of  the  skin  without  irreversible  dam¬ 

age  to  it  (necrosis);  2.  edema  and  desquamation  of  the  surface  lay¬ 
ers  of  the  skin  down  to  the  germinative  layer;  3-  necrosis  of  all  the 
skin  including  the  germinative  layer  and  subcutaneous  tissue;  4.  ne¬ 
crosis  of  the  integument  and  bones.  In  accordance  with  this,  the 
first  type  of  damage  is  designated  I  degree  frostbite,  the  second  II 
degree,  the  third  III  degree  and  the  fourth  IV  degree. 

Damage  to  the  tendons  and  joints  occurs,  as  a  rule,  in  IV  degree 
frostbite.  Therefore,  this  damage  is  "covered"  by  the  clinical  pat¬ 
tern  of  bone  necrosis.  In  the  relatively  rare  cases  of  involvement 
of  the  entire  foot  or  hand,  the  observed  muscle  necrosis  also  does  not 


make  fundamental  changes  in  the  clinical  pattern  of  total  necrosis  of 
the  foot  or  hand.  Therefore,  necrosis  of  the  tendons  and  muscles  and 
damage  to  the  joints  are  not  considered  separately  and  are  not  sepa¬ 
rated  in  the  four  degree  classification. 

In  the  four  degree  classification,  for  a  complete  representation 
of  the  lesions  in  establishing  a  diagnosis,  besides  the  degree,  the 
localization  and  stage  of  the  process  also  are  noted. 

First  Degree  Frostbite  and  Chilblains 

The  clinical  symptomatology  of  I  degree  frostbite  differs  from 
frostbites  of  the  all  the  other  degrees  by  two  characteristics:  1. 
in  I  degree  frostbite  under  combat  conditions,  the  overwhelming  major¬ 
ity  of  victims  remain  at  the  combat  post;  thus,  the  conditions  which 
cause  damage  are  prolonged  in  the  presence  of  a  pronounced  clinical 
picture;  2.  in  the  majority  of  cases,  the  objective  symptoms  do  not 
permit  a  decision  as  to  whether  the  first  stage  of  a  more  serious 
process  or  a  stable  light  I  degree  frostbite  is  present. 

Despite  the  apparent  lightness  of  I  degree  frostbite,  the  subjec¬ 
tive  sensations  in  it  are  extremely  severe  in  a  number  of  cases.  In¬ 
tolerable  pruritis,  which  forces  the  sick  persons  to  scratch  the  skin 
and  thereby  increase  their  suffering,  shooting  and  burning  pains, 
aches  In  the  joints,  a  feeling  of  edema  of  the  skin  (its  tension)  and 
different  types  of  paresthesias  must  be  noted. 

The  objective  symptoms  of  I  degree  frostbite  are  reduced  to  a 
change  in  color  of  the  skin  and  edema.  In  this  case,  the  skin  color 
is  extremely  diverse:  most  often  dark  blue,  purplish  red;  the  entire 
skin  sometimes  has  a  marbled  appearance  because  of  a  combination  of 
white,  blue  and  red  in  different  sections.  In  distinction  from  the 
progressive  edema  in  the  initial  stages  of  more  severe  frostbite,  the 
edema  of  I  degree  frostbite  is  of  a  constant  nature. 

The  changes  in  external  appearance  of  the  skin  usually  are  uni- 
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fern  and  cover  the  entire  foot  or  hand  or  the  greater  portion  of  them. 
This  is  still  another  difference  of  I  degree  frostbite  from  the  re¬ 
maining  degrees,  in  which  the  severity  of  the  objective  changes  in¬ 
crease  toward  the  periphery  of  the  body. 

The  clinical  picture  of  classical  chilblains,  i.e.,  caused  by  in¬ 
significant  cold  under  conditions  of  predisposition  to  this  suffering, 
is  generally  identical  to  the  clinical  picture  of  I  degree  frostbite. 
Thus,  chilblains  can  be  considered  chronic  I  degree  frostbite.  In 
severe  recent  chilblains,  ulceration  of  the  skin  and  the  development 
of  various  secondary  dermatoses  and  dermatitises  as  a  consequence  of 
this  are  observed  in  a  number  of  cases. 

The  pattern  of  development  and  disappearance  of  I  degree  frost¬ 
bite,  as  distinguished  from  that  of  II,  III  and  IV  degree  frostbites 
ices  not  have  distinct  boundaries.  The  changes  of  skin  color  and 
edema  appear  and  disappear  extremely  gradually.  Therefore,  if  the 
stage  of  the  disease  is  contemplated,  only  the  stage  of  development  of 
the  process  can  be  noted  when  all  symptoms  increase  quantitatively 
and,  correspondingly,  the  stage  of  its  abatement. 

As  a  result  of  I  degree  frostbite,  the  external  appearance  of  the 
skin  does  not  change  and  scars  do  not  form.  Insignificant  desquama¬ 
tion  of  the  epidermis  is  sometimes  observed.  However,  there  is  no 
doubt  that  the  disorders  of  circulation  and  innervation  which  occur  in 
I  degree  frostbite  do  not  pass  without  a  trace,  since  increased  sensi¬ 
tivity  to  cold  develop  after  this  frostbite. 

Unaggravated  I  degree  frostbite  passes  in  B-b-'7  days  after  ex¬ 
posure  to  cold,  while  chilblains  can  become  chronic. 


Second  Degree  Frostbite 

The  subjective  sensations  (pains)  in  II  degree  frostbite  are  reg¬ 
ular  within  certain  limits  as  to  time  of  appearance  and  disappear¬ 
ance.  These  sensations  are  qualitatively  the  same  as  in  I  degree 


frostbite,  but  they  are  more  intense,  they  appear  in  the  interval  of 
time  preceding  the  development  of  the  ''latent"  period,  they  disappear 
in  the  latent  period  and,  as  a  rule,  they  occur  again  in  the  develop¬ 
ment  of  edema.  The  pains  usually  last  2-2  days,  but  longer  in  some 
cases.  The  intensity  of  the  pains  is  nonuniform.  The  pains  are  most 
often  insignificant  or  even  completely  absent,  but  they  are  very  in¬ 
tense  in  some  patients. 

The  objective  pattern  in  II  degree  frostbite  is  defined  by  blis¬ 
ters,  which  usually  appear  during  the  first  two  days,  but  can  develop 
in  addition  up  to  days  7-3.  As  a  rule,  the  greatest  number  of  blis¬ 
ters  appear  on  the  most  peripheral  sections  of  the  body.  The  number 
of  them,  just  like  the  size,  is  small.  Single  blisters  which  occupy 
the  entire  back  of  the  hand  or  foot  are  possible  (Fig.  103).  Such 
blisters  are  observed  particularly  often  in  a  combination  of  frost¬ 
bite  and  gunshot  bone  fracture  of  the  same  limb. 

Blisters  occur  less  often  on  the  soles  and  palms.  However,  ex¬ 
foliation  of  the  epidermis  occurs  here.  Because  of  the  great  thick¬ 
ness  of  the  epidermis  of  the  sole,  this  exfoliation  is  successfully 
diagnosed  only  at  later  times  in  a  number  of  cases. 

The  contents  of  the  blisters  in  II  degree  frostbite  usually  are 
clear.  They  are  of  a  hemorrhagic  nature  in  some  cases.  They  some¬ 
times  have  a  gel  like  consistency.  The  rose  colored  epithelial  in¬ 
tegument,  usually  covered  with  a  fibrinous  deposit,  constitutes  the 
bottom  of  the  blisters.  The  skin  in  the  vicinity  of  a  blister  is 
changed,  and  these  changes  are  the  same  as  in  I  degree  frostbite. 

Edema  and  redness  of  the  skin  spreads  to  a  very  much  further  blister 
covered  region.  In  II  degree  frostbite,  the  nails  usually  are  com¬ 
pletely  or  partly  raised  by  transudate.  There  very  frequently  is 
long  lasting  hemorrhage  under  the  nails. 

As  a  result  of  II  degree  frostbite  in  which  there  are  practi¬ 
cally  no  symptoms  of  necrosis,  the  skin  structure  does  not  change  sig¬ 
nificantly.  Granulation  and  scars  do  not  develop,  and  the  nails  grow 
out  again. 
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Two  stages  of  the  illness  can  be  distinguished:  the  blister  stage 
and  the  skin  regeneration  stage.  The  treatment  affects  the  nature  and 
time  of  healing.  The  average  recovery  time  in  II  degree  frostbite  var¬ 
ies  from  10  to  20-30  days.  A  distinct  clinical  pattern  (blisters)  per¬ 
mits  immediate  determination  of  II  degree  frostbite  and  dispensary 
treatment  of  the  patients.  After  II  degree  frostbite,  sensitivity  of 
the  frostbitten  sections  to  the  effects  of  cold  remains  elevated. 

Third  Degree  Frostbite 

The  subjective  sensations  in  III  degree  frostbite  are  generally 
similar  to  the  sensations  in  II  degree  frostbite,  but  they  are  more 
intense  and  prolonged. 

The  objective  picture  in  III  degree  frostbite  is  defined  by  ne¬ 
crosis  of  the  skin  and  underlying  layers.  The  development  of  the 
pathological  process  occurs  in  at  least  three  clearly  definable 
stages:  1.  necrosis  and  blister  stage;  2.  the  stage  of  resorption 

and  rejection  of  necrotic  tissues  and  development  of  granulation;  3- 
cicatrization  and  epithelialization  stage. 

The  skin  of  the  necrotic  region  is  either  covered  with  dark, 
nearly  black  blisters,  or  there  are  no  blisters.  In  the  latter  case, 
it  is  deathly  pale,  sometimes  cyanotic  and  cold  to  the  touch.  The 
contents  of  the  blisters  in  III  degree  frostbite,  as  a  rule,  are  hem¬ 
orrhagic.  The  bottom  of  the  blisters  has  clear  signs  of  necrosis.  It 
is  not  sensitive  to  pricking  or  the  irritating  effect  of  alcohol. 

During  the  next  5-7  days,  resorption  and  rejection  of  the  necrot¬ 
ic  tissues  begins,  extremely  often  with  symptoms  of  suppuration  and 
only  occasionally  under  a  scab.  Pus  most  often  collects  at  the  base 
of  the  nails,  since  the  pure  form  of  III  degree  frostbite  unaccompa¬ 
nied  by  IV  degree  frostbite  usually  covers  only  the  region  of  the  un¬ 
gual  phalanges. 


The  edema  begins  to  decrease  at  this  same  time,  and  granulation, 


extremely  often  flaccid,  becomes  completely  evident  by  days  9-10.  Af¬ 
ter  final  resorption  or  rejection  of  the  necrotic  tissues,  the  granu¬ 
lating  surface  gradually  clears  up.  Its  epithelialization  in  unaggra¬ 
vated  cases  ends,  depending  on  the  area  of  the  lesion,  in  from  one  to 
two  months  from  the  start  of  the  damage.  Efficient  treatment  can  con¬ 
tribute  to  shortening  the  stages  of  frostbite.  In  these  cases,  granu¬ 
lation  occurs  under  a  scab.  An  epithelialized  young  scar  is  detected 
after  it  falls  off.  As  a  rule,  subfebrile  temperature  is  observed  in 
III  frostbite.  There  can  be  general  catarrhal  symptoms. 

The  typical  localization  of  the  pure  form  of  III  degree  frostbite 
is  the  region  of  the  ungual  phalanges  of  the  toes  and  fingers.  A  scar 
develops  without  fail  as  an  outcome  of  III  degree  frostbite.  If  III 
degree  frostbite  occupies  the  entire  bed  of  a  nail,  the  nail  does  not 
grow  out  again,  and  a  scar  forms  in  its  place.  Extremely  often,  as  a 
result  of  partial  scarring  of  the  nail  matrix,  the  newly  growing  nail 
is  severely  deformed,  which  results  in  the  development  of  various  mal¬ 
formations,  an  ingrown  nail  in  particular. 

Fourth  Degree  Frostbite 

The  severity  of  the  subjective  sensations  in  IV  degree  frostbite 
is  generally  the  greatest,  and  it  depends  on  the  depth  and  extent  of 
damage.  Obviously,  the  pains  and  other  disorders  in  total  necrosis  of 
the  entire  foot,  for  example,  will  be  considereably  greater  than  in 
total  necrosis  of  one  or  more  toes.  In  a  number  of  cases,  there  are 
pains  In  the  region  of  the  necrotic  limb,  which  are  observed  after  its 
spontaneous  rejection  cr  amputation.  These  pains  are  sometimes  so 
strong  and  persistent  that  morphine  has  to  be  used  systematically.  As 
a  rule,  the  patients  in  these  cases  do  not  sleep  much  at  night.  Nev¬ 
ertheless,  no  strict  regularity  between  the  intensity  of  the  pains  and 
the  extent  of  necrosis  can  be  noted.  There  sometimes  are  intense 
pains  in  a  relatively  small  damaged  section.  There  is  no  doubt  that 
other  subjective  and  objective  factors  are  important  here,  for  exam¬ 
ple,  such  as  the  state  of  the  nervous  system,  associated  neuritis,  in¬ 
fections,  the  development  of  ascending  endarteritis,  etc. 
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Data  on  pains  in  frostbites  of  different  localizations  are  pre¬ 
sented  in  Table  37,  according  to  fundamental  characteristics  chart  ma¬ 
terials  for  the  entire  period  of  World  War  II.  As  follows  from  Table 
31,  there  were  no  pains  at  all  in  6 1.6?  of  all  I,  II  and  III  degree 
frostbites  or  in  42.1*  of  IV  degree  frostbites.  In  an  insignificant 
number  of  cases  (5.31*  and  6.453),  there  were  observed  before  warming 
of  the  frostbitten  limbs,  and  they  primarily  accompanied  IV  degree 
frostbite  (51.5%). 


Table  37*  Pains  in  frostbites  of  different 
degrees 


.  OrMonowemiH  (  Otmopoh®* 

I.  II  ti  III  Him  IV  ot «•-/  \ 

(  S)  Bpe.Mfl  noHD.ieHim  OoJiert  .  creneHii  »  rn»H«  v  ^  ) 

(  d  )  e  tipuueitTax 


\  S  )  Eo.ieii  ne  ou.io . ,  G  1.6  '*2,1 

'£*}  rionBM.nncb  corpeBannR  . i  5.3  6.4 

f  g  )  noBDa.nucK  o  mom  cut  corpeBaunn  ...  0.7  )  0.7  j 

(n5  riuflBnjincb  nonnnce . !  0.3  U*,  ]  0.6  !  5,  5 

(  >  npono.T/Ka.incb  □  TCHCHue  ocero  cpoKa  .  j  i  ** 

neHCBBK  . 31.6  J  50,2  I 

(j)Bcero  ...  j  100,0  j  100,0 

Key:  (a)  Time  of  development  of  pain;  (b) 

I,  II  and  III  degree  frostbite;  (c)  IV  de¬ 
gree  frostbite;  (d)  In  percent;  (e)  No  pain; 
(f)  Developed  before  warming;  (g)  Developed 
at  time  of  warming;  (h)  Developed  later;  (i) 
Continued  during  entire  period  of  treatment; 
(J )  Total. 


There  is  nothing  specific  in  the  objective  signs  of  total  necro¬ 
sis  in  IV  degree  frostbite.  The  involved  region  is  pale  or  cyanotic, 
cold  to  the  touch  and  extremely  often  covered  with  dark  blisters ,_ the 
bottoms  of  which  are  purple  and  have  a  typical  vascular  pattern.  The 
blisters  are  flaccid,  and  the  number  of  them  is  small  (Fig.  104).  It 
has  been  noted  that  in  extensive  frostbites  the  number  of  blisters 
and  their  size  is  relatively  smaller  and  that  so  called  secondary 
blisters  filled  with  an  ichorous  fluid  form  on  days  8-11  in  this  case. 
The  demarcation  groove  is  noticed  extremely  gradually  and  is  blurred, 
especially  at  the  beginning  of  the  reactive  period.  A  distinct  de¬ 
marcation  groove  forms  between  days  9  and  17,  on  day  12  on  the  aver¬ 
age.  There  is  no  doubt  that,  for  a  decision  on  the  boundary  of  the 


necrosis  in  a  number  of  cases,  complete  formation  of  the  demarcation 
groove  cannot  be  expected,  and  one  is  guided  by  personal  experience  in 
treatment  of  the  frostbites  in  this  case.  Study  of  the  pain,  heat  and 
deep  muscle  sensitivity,  the  persistent  disappearance  of  which  in  3-5 
days,  combined  with  other  signs,  indicates  necrosis  of  the  tissues,  is 
of  great  assistance  here.  Thus,  the  boundary  of  the  necrosis  can  be 
determined  before  formation  of  the  demarcation  groove  during  the  5-7 
days  immediately  after  the  frostbite. 

The  tips  of  the  toes  and  especially  the  fingers  very  quickly 
blacken  and  mummify.  Mummification  of  the  remaining  sections  of  the 
hands  and  feet  occurs  very  much  more  slowly  and  only  on  the  surface. 

In  the  intervals  between  the  metatarsals  of  a  necrotic  foot,  the  tis¬ 
sues  are  in  a  state  of  liquefactive  necrosis  as  long  as  two  months 
after  the  onset  of  frostbite.  As  a  rule,  reactive  edema  occupies  a 
very  much  greater  area  than  the  necrotic  area.  Thus,  in  frostbite  of 
the  toes,  the  edema  reaches  the  ankle.  In  total  frostbite  of  the  en¬ 
tire  foot,  the  boundary  of  the  edema  is  at  the  knee. 

Regression  of  the  reactive  edema  depends  on  a  number  of  factors, 
first  and  foremost  on  the  severity  of  the  damage,  treatment  and  com-, 
plications,  and  it  usually  begins  by  days  5-11.  The  first  sign  of  re¬ 
duction  of  the  edema  is  the  appearance  of  small  wrinkles  in  the  region 
of  the  edema. 

The  pattern  of  local  changes  in  IV  degree  frostbite  is  still  more 
complicated. 

Besides  the  necrotic  stage  just  described,  which  lasts  from  the 
beginning  of  warming  to  the  formation  of  a  distinct  demarcation 
groove,  the  stage  of  rejection  of  necrotic  tissue,  the  stage  of  devel¬ 
opment  of  granulation  and  the  stage  of  cicatrization  and  epitheliali- 
zatlon  of  the  scar  also  are  clearly  distinguished. 

The  local  changes  in  the  necrotic  tissue  rejection  stage  general¬ 
ly  develop  as  follows.  The  most  peripheral  sections  of  the  necrotic 


limb  mummify .  The  skin  of  more  central  sections  also  undergoes  mummi¬ 
fication,  especially  if  siccative  treatment  was  applied.  However,  if 
such  treatment  did  net  precede  surgical  treatment  of  the  frostbitten 
tissues,  only  the  most  superficial  layers  undergo  mummification. 

With  the  passage  of  time,  the  demarcation  groove  becomes  deeper 
and  deeper  and  reaches  the  bone.  In  this  case,  in  the  region  of  sepa¬ 
ration  of  necrotic  tissues,  suppuration  develops  usually  with  a  large 
discharge  of  pus.  The  nature  and  duration  of  the  necrotic  tissue  re¬ 
jection  stage  differ,  depending  on  whether  the  demarcation  groove 
passed  along  the  line  of  the  joints  or  at  the  level  of  the  diaphysis 
of  the  bone.  In  the  first  case,  spontaneous  disarticulation  of  the 
necrotic  section  (in  conservative  treatment)  occurs,  the  joint  surface 
of  the  proximal  bone  is  exposed,  extremely  often  partly  covered  with 
granulation,  and  the  third  stage  (development  of  granulation)  begins 
by  the  end  of  the  second  month.  In  the  latter  case,  the  demarcation 
process  erodes  the  soft  tissues  and  reaches  the  bone,  and  it  lasts  a 
very  long  time,  and  dropping  off  of  the  necrotic  bone  involves  many 
weeks  in  a  number  of  cases.  In  such  cases,  the  necrotic  tissue  rejec¬ 
tion  stage  and  the  granulation  development  stage  appear  to  be  super¬ 
imposed  on  each  other  while,  when  the  demarcation  of  the  bone  devel¬ 
ops,  granulation  develops  in  it  in  parallel. 

Thus,  the  periods  of  the  third  stage  of  IV  degree  frostbite  are 
extremely  diverse  and  long.  The  fourth  stage,  cicatrization  and  epi- 
theliallzation  of  the  scar,  is  still  longer.  If  treatment  is  not 
performed,  this  stager lasts  for  months.  The  scar  which  forms  in  such 
cases  is  inclined  toward  ulceration.  The  majority  of  patients  in  this 
stage  undergo  corrective  operations,  since  all  types  of  treatment,  in¬ 
cluding  health  resort  treatment,  usually  do  not  lead  to  recovery. 

Present  day  surgical  treatment  of  IV  degree  frostbite  reduces  the 
stage  of  local  symptom  development.  With  successf”!  treatment,  only 
the  necrosis  stage  and  the  scab  stage  are  observed.  The  necrotic  tis¬ 
sue  rejection  stage  and  the  granulation  development  stage  drop  out  in 
this  case. 


With  IV  degree  frostbite  of  substantial  extent,  general  symptoms 
develop  as  a  rule:  high  fever,  which  lasts  several  days  and  is  re¬ 
placed  by  a  long  lasting  subfebrile  temperature;  kidney  irritation 
(proteins  in  the  urine);  leukocytosis;  associated  catarrhal  diseases. 
However,  in  the  majority  of  cases,  the  general  symptoms  die  out  during 
the  first  week.  The  outcome  of  IV  degree  frostbite  in  all  cases  with¬ 
out  exception  is  rejection  of  the  necrotic  tissues  and  formation  of  a 
stump.  In  this  case,  part  of  a  phalanx  or  a  complete  phalanx,  two  or 
three  phalanges  and  part  of  the  foot  or  the  entire  foot  can  be  lost. 

The  stump  either  forms  spontaneously  or  as  a  result  of  surgery, 
but  its  presence  is  certain  and  characteristic  of  all  IV  degree  frost¬ 
bites  . 


A  special  form  of  IV  degree  frostbite  is  trench  foot.  The  char¬ 
acteristics  of  the  pathogenesis  of  trench  foot,  mainly  of  its  mass 
occurrence  in  wartime,  has  been  the  reason  for  repeated  description 
of  trench  foot  as  an  independent  disease.  However,  the  clinical  pic¬ 
ture  of  trench  foot  fits  completely  within  the  framework  of  frostbite. 
A  distinctive  characteristic,  besides  severity  of  the  damage,  is 
obliteration  of  the  "latent"  period  and,  therefore,  the  rapidity  of 
development  of  necrosis  after  warming. 

Besides  the  characteristic  objective  local  changes,  cold  causes 
a  number  of  atypical  disorders  in  the  tissues  of  the  limbs.  Thus, 
during  the  winter,  spring  and  fall  campaigns,  mass  illness  developed 
with  the  onset  of  cold,  the  basic  sign  o~  which  was  edema  of  the  lower 
limbs,  sometimes  nearly  to  the  knee.  After  several  days  of  bedrest, 
the  edema  disappeared  completely,  and  the  patients  outwardly  appeared 
recovered.  The  kidneys  and  heart  did  not  suffer  in  this  case.  Necro¬ 
sis  of  the  skin,  even  of  the  surface,  also  was  not  observed.  The  dis¬ 
ease  described  can  be  considered  a  serous  form  of  frostbite. 

In  other  cases,  there  is  no  edema,  and  only  the  sharpest  pains 
are  noted,  especially  at  night  and  generally  in  the  horizontal  posi¬ 
tion,  while  the  pains  were  insignificant  or  completely  absent  during 
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the  day  while  standing  and  walking.  The  pains  are  neuralgic,  and  they 
irradiate  from  the  ankle  to  the  knee.  The  joints  do  not  suffer,  and 
pains  do  net  spread  to  the  thigh.  The  disease  lasts  2-3  weeks  in  the 
majority  of  cases.  The  absence  of  the  Achilles  reflex  is  objective 
confirmation  of  the  suffering. 
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Fig.  82.  II  degree  frostbite:  photograph 
made  10  days  after  frostbite;  normal  bone 
structure,  absence  of  osteoporosis;  closure 
plate  of  ungual  tuberosities  zigzag  but  dis¬ 
tinct  as  if  lightly  highlighted  with  pencil 
(normal);  patient  discharged  to  unit  after  a 
month  (observation  of  D.G.  Rokhlin). 
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Fig.  86.  II5-IV  degree  frostbite; 
photograph  made  16  days  after  frost¬ 
bite;  osteolysis  of  more  than  half 
of  ungual  tuberosity  of  second  toe 
(which  is  longer  than  big  toe);  os¬ 
teolysis  of  distal  section  of  ungual 
tuberosity  of  middle  toe,  spongy 
structure  exposed  in  phalanges  in¬ 
volved;,  no  -noticeable  osteoporosis 
(observation  of  D.G.  Rokhlin). 
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Fig.  87.  IV  degree  frostbite:  photograph  made 
8  weeks  after  frostbite;  necrosis  of  diaphysis 
of  middle  finger  phalanx  with  pathological  trans¬ 
verse  fracture  of  it;  osteolysis  of  closure  plate 
of  ungual  tuberosity  of  this  phalanx;  osteolysis 
of  substantial  portion  of  ungual  tuberosity  of 
index  finger;  osteoporosis  (observation  of  D.G. 
Rokhlin). 
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Fig.  88.  IV  degree  frostbite:  photograph 
made  2  months  after  frostbite  and  3  weeks 
after  excision  of  middle,  fourth  and  little 
toes;  pathological  fractures  (longitudinal 
and  simple);  in  necrotized  proximal  phalanx 
of  middle  toe  broken  triangular  necrotic 
section  was  shifted  laterally;  stump  of 
proximal  phalanx  of  fourth  toe  stepped; 
stump  of  proximal  phalanx  of  little  toe  has 
undergone  osteolysis;  osteoporosis;  against 
background  of  osteoporotic  ungual  phalanx  of 
big  toe,  compact  island  distinctly  stands  out 
(asymptomatic  finding);  stumps  of  proximal 
phalanges  of  middle,  fourth  and  little  toes 
not  covered  with  soft  tissue  (observation  of 
D.G.  Rokhlin). 


Diagram  of  Fig. 
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Fig.  91.  Ill  degree  frostbite:  photograph  made 
8  weeks  after  frostbite  and  1  month  after  surgery; 
osteomyelitis  of  stump  of  proximal  phalanx  of  big 
toe;  necrosis  in  region  of  excision,  corrosion  of 
lateral  surface;  osteolysis  of  head  of  proximal 
phalanges  of  second,  middle  and  fourth  toes,  peri¬ 
osteal  layers  on  proximal  phalanges  of  middle  and 
fourth  toes  (osteomyelitis);  necrosis  and  patholog¬ 
ical  fractures  in  head  of  V  metatarsal,  periostitis 
on  medial  surface  of  its  diaphysis  (osteomyelitis); 
moderate  osteoporosis  (observation  of  D.G.  Rokhlin). 
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Fig.  92.  Diagram  of  Fig.  91* 
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Fig.  93.  IV  degree  frostbite:  photograph 
made  7  weeks  after  frostbite  and  3  weeks 
after  surgery;  osteolysis  and  periostitis 
in  region  of  stump  of  proximal  phalanges  of 
all  5  toes  (osteomyelitis);  on  proximal  pha¬ 
lanx  of  little  toe,  sequestrum  and  exfoli¬ 
ated,  fringed  periostitis;  marked  reduction 
in  height  of  joint  fissure  In  fifth  meta¬ 
tarsophalangeal  joint,  osteolysis  of  head, 
detachment  of  periosteum  in  region  of  di- 
aphysis;  suppurative  arthritis  and  osteo¬ 
myelitis;  osteoporosis  (observation  of  D.G. 
Hokhlin) . 


Fig.  9^.  Diagram  of  Fig.  93. 
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Fig.  95.  III-IV  degree  frostbite:  photograph 
made  55  days  after  frostbite  and  1  month  after 
surgeryj  osteomyelitis  of  I  metatarsal  (necrosis 
of  head,  corrosion  and  fringed  periostitis  on 
lateral  surface);  wedge  shaped  necrosis  and 
sequestration  in  region  of  head  of  II  metatarsal; 
osteomyelitis  of  proximal  phalanx  of  fourth  toe 
and  stump  of  proximal  phalanx  of  middle  toe  with 
suppurative  arthritis  (observation  of  D.G.  Rokhlin) 


Fig.  96.  Diagram  of  Fig.  95. 


Fig.  97.  III-IV  degree  frost-  Fig.  98.  III-IV  frost¬ 
bite:  photograph  made  4  bite:  photograph  made 

months  after  frostbite  and  2  1  year  after  frostbites 

and  a  half  months  after  surgery;  chronic  osteomyelitis  of 
assimilating  muff  shaped  peri-  I  metatarsal  with  multiple 

osteal  layers  on  metatarsals  fine  sequestrums  and  as- 

(observation  of  D.G.  Rokhlin).  similating  periosteal  lay¬ 

ers;  hyperostosis  of  meta¬ 
tarsal,  as  well  as  in  re¬ 
gion  of  stump  of  proximal 
phalanx  of  second  toe  (ob¬ 
servation  of  D.G.  Rokhlin). 
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Fig.  99.  Recovery  after  am¬ 
putation  in  connection  with 
frostbite:  in  region  of 
stump  of  proximal  phalanx  of 
big  toe,  closure  plate  stands 
out  distinctly;  medullary 
space  closed  (in  distinction 
from  that  seen  in  Fig.  88,  91 
and  93);  sufficient  amount  of 
soft  tissue  covers  stump  (ob¬ 
servation  of  D.G.  Rokhlin). 


Fig.  100.  Diagram  of 
Fig.  99. 


I 

f 

f 

> 

i 

I 

I 


I 


1 


I 


Fig.  101.  IV  degree  frostbite:  Fig.  102.  Diagram  of 

photograph  made  2  months  after  Pig.  101. 

"frostbite  and  3  weeks  after  sur¬ 
gery;  demarcation  zone  in  the  form 
of  a  clear  band  passing  through 
soft  tissues  and  distal-medial  part 
of  head  of  I  metatarsal;  part  of 
head  separated  by  demarcation  zone 
has  undergone  partial  necrosis; 
distal  sections  of  proximal  phalan¬ 
ges  of  second,  middle,  fourth  and 
little  toes  not  covered  with  soft 
tissues;  osteomyelitis  of  proximal 
phalanx  of  second  toe  (corrosion  of 
lateral  outline,  detachment  of  per¬ 
iosteum  from  medial  side);  multiple 
pathological  fractures  of  proximal 
phalanx  of  fourth  toe;  transverse 
pathological  fracture  of  proximal 
phalanx  of  little  toe;  osteoporosis 
(observation  of  D.G.  Rokhlin). 
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Fig.  103.  II-III  degree  frostbite:  formation  of 
extensive  blisters  on  foot  (from  dissertation  of 
Grubina) . 
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CHAPTER  VII 


COMPLICATIONS 

Inflammatory  processes  in  frostbite  develop  in  sections  subjected 
to  cooling  including  sections  in  direct  proximity  to  gangrenous  tissue 
(third  and  fourth  degree  frostbite) .  Spread  of  the  inflammation  beyond 
the  area  of  reversible  degenerative  processes  and  also  the  formation 
of  limited  suppurative  foci  localized  in  the  zones  directly  adjacent  to 
the  demarcation  band  must  be  considered  as  complications  of  frostbite. 
These  complications  include  a  group  of  local  inflammatory  complications. 

Besides  the  local, one  must  also  isolate  general  complications  and 
also  complications  of  a  trophic  nature  which  develop  primarily  later  on 
and  can  have  both  a  local  and  a  more  extensive  character.  Frostbite 
(with  a  partial  exception  of  first  degree  frostbite)  is  accompanied  by 
a  breakdown  in  the  epithelial  covering  and  the  formation  of  an  atrium 
for  infection.  Even  when  the  blisters  do  not  burst  in  second  degree 
frostbite,  as  the  studies  of  A.F.  Verbov  and  A.V.  Kudish  showed,  almost 
always  one  detects  flora  inside  the  blisters. 
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With  third  and  fourth  degree  frostbite,  as  a  rule,  the  presence 
of  pathogenic  microorganisms  in  the  foci  of  necrosis  were  noted.  Dry 
gangrene  does  not  exclude  the  possibility  of  developing  pathogenic 
bacterial  flora  in  the  necrosis  zone.  In  just  10.0%  of  the  studies 
made  did  one  find  an  absence  of  pathogenic  cocci  (A.V.  Kudish) . 

Moist  gangrene  also  facilitates  the  growth  of  various  flora.  In 
the  area  of  necrotic  tissue  lacking  the  immune  properties  present  in 
live  tissue,  a  thermostat  condition  is  created  where  there  is  an  ade¬ 
quate  quantity  of  nutritive  substances  for  microorganisms.  The  bound¬ 
ary  between  living  and  dead  tissue  begins  with  the  first  days  after 
maturation  and  ends  with  the  formation  of  a  granulation  torus. 

As  clinical  studies  have  shown,  the  protected  properties  of  the 
granulation  torus  are  inadequate.  A  limiting  band  of  granulation  in 
the  demarcation  zone  is  formed  simultaneously  in  different  tissues. 

In  denser  tissues,  for  example,  in  the  bone,  this  process  lasts  for 
a  significant  time  period.  As  a  result  of  nonuniform  time  development 
of  granulation  in  certain  sections  of  the  demarcation  band  "weak" 
areas  are  created. 

Besides  the  necrotic  zone,  as  a  result  of  the  life  activity  of 
microorganisms  and  the  elimination  of  gases  during  breakdown  of  tissue 
(which  is  particularly  marked  with  moist  gangrene) ,  tissue  pressure 
increases.  At  the  same  time  with  this,  the  gradual  mummification  of 
the  surface  of  the  necrotic  tissues  causes  the  formation  of  a  crust 
on  their  surface  and  the  drier  they  get  and  the  more  they  become  like 
armor  the  stronger  is  the  tissue  pressure.  More  than  once  we  observed 
how  near  the  demarcation  zone  under  the  crust  of  necrotic  tissues 
blisters  of  ichorous  fluid  and  gas  formed. 

The  longer  necrotic  tissue  exists  in  the  organism  the  more  dan¬ 
gerous  it  is  for  the  organism  as  a  whole  because  conditions  arise  dur¬ 
ing  which  the  demarcation  band  becomes  inadequate.  Microorganisms  and 
the  products  of  tissue  decay  penetrate  through  it. 
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Degenerative-necrotic  tissue  with  decreased  vital  activity  scat¬ 
tered  sometimes  more  compactly  sometimes  in  separate  sections  in  the 
zone  of  irreversible  changes,  and  also  to  a  lesser  degree  in  the  zone 
of  reversible  changes,  is  an  anatomical  substratum  for  the  development 
of  complications.  The  reactivity  of  these  tissues,  the  nutrition  and 
blood  supply  are  broken  own.  In  the  first  days  after  frostbite  a 
period  of  anabiosis  exists  which  is  between  life  and  death.  If 
virulent  microorganisms  penetrate  into  this  zone  they  encounter  fa¬ 
vorable  conditions  for  development;  toxic  products  of  tissue  decay 
which  come  in  from  the  necrotic  section  deepen  the  degenerative  proc¬ 
esses  which  are  already  present  in  these  tissues  and  facilitate  their 
further  change  bringing  the  degeneration  process  to  its  limit  and 
causing  necrosis  of  the  cellular  elements. 

All  of  these  processes  have  a  secondary  character  and  a  tendency 
to  expand  proximally  to  the  root  of  the  extremity.  Degenerative 
necrotic  changes  occur  at  a  higher  lever  than  in  the  earlier  period. 
The  progessively  ascending  character  of  secondary  degenerative  in¬ 
flammatory  processes  as  they  apply  to  the  path  of  infection  carry 
also  an  ascending  character. 

The  frequency  and  intensity  of  ascending  local  and  general 
complications,  according  to  the  data  of  different  authors,  vary 
considerably.  This  exists  due  to  many  factors  and  depends  primarily 
on  the  character  and  degree  of  frostbite,  the  extent  of  its  section, 
and  also  on  the  character  of  the  gangrene  and  the  methods  of  treat¬ 
ment. 


The  larger  the  segment  of  the  extremities  subjected  to  frostbite, 
the  higher  its  degree,  the  more  probable  is  the  development  of  moist 
gangrene.  The  more  conservative  the  treatment  with  heavily  weighted 
circumstances  the  more  acute  is  the  danger  for  development  and  ex¬ 
pansion  of  complications. 

Complications  of  frostbite  during  World  War  II  in  the  material  in 
the  chart  of  fundamental  characteristics  has  a  small  percentage.  In  view 
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of  the  fact  that  the  history  of  the  disease  relates  primarily  to  severe 
frostbite,  calculation  of  the  percent  of  complications  for  the  entire 
quantity  of  observations  is  not  of  interest.  According  to  the  chart  of 
fundamental  characteristics,  fourth  degree  frostbite  is  accompanied  by 
complications  four  times  more  frequently  than  first  and  second  degree 
frostbite  and  1  1/2  times  oftener  than  third  degree  frostbite  (Fig.  106). 
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Fig.  106.  Frequency  of  complications  during  frostbite 
with  moist  gangrene  and  without  moist  gangrene  (for  100 
cases  of  frostbite  in  each  group) . 

Key:  (a)  Total  complications;  (b)  Local  inflammatory 

complications;  (c)  Erysipelas;  (d)  Nephritis;  (e)  Arthritis 
and  Synovitis;  (f)  Osteomyelitis;  (g)  Sepsis  and  general 
infection;  (h)  Trophic  dysfunction;  (i)  with  moist  gangrene; 
(j)  without  moist  gangrene. 


Fourth  degree  frostbite  was  accompanied  by  moist  gangrene  in 
10.9%  of  the  cases.  Here  in  cases  of  frostbite  of  the  toes,  moist 
gangrene  was  noted  only  in  8.9%  and  basically  with  damage  to  the 
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big  toe.  Frostbite  extending  to  a  higher  level  was  accompanied  by 
moist  gangrene  in  25.5%.  With  third  degree  frostbite  the  moist  gan¬ 
grene  was  encountered  only  in  2.0%. 

With  fourth  degree  frostbite  if  the  gangrene  extends  to  the  prox¬ 
imal  metacarpophalangeal  or  metatarsophalangeal  vessels,  almost  always 
moist  gangrene  is  observed.  Special  therapeutic  measures  (surgical 
and  physical  therapy)  in  a  majority  of  cases  can  prevent  the  develop¬ 
ment  of  moist  gangrene  or  facilitate  changing  it  to  dry  gangrene. 

With  metacarpal  frostbite  or  frostbite  on  surface  sections  located 
more  proximally,  the  frostbite  usually  is  accompanied  by  mummification 
and  gangrene  in  these  cases  occurs  in  the  dry  type  even  with  conserva¬ 
tive  treatment  or  in  the  absence  of  treatment. 

In  the  frostbite  zone  the  processes  of  moist  decay  of  the  tissues 
occurs  as  a  result  of  death  of  certain  groups  of  cells  and  sections  of 
tissue.  Then,  as  a  result  of  the  disseminated  character  of  necrosis 
and  untimely  death  of  all  cellular  elements  in  the  frostbite  zone, 
total  necrosis  of  the  entire  section  sets  in  not  immediately  after  the 
cooling  but  a  few  days  later.  Absorption  of  the  products  of  tissue 
decay  and  the  onset  in  the  organism  of  pathogenic  microorganisms  and 
their  toxins  from  the  frostbite  zone  occurs,  correspondingly,  not 
immediately  but  after  a  certain  time  segment,  in  most  cases  adequate 
for  the  development  of  a  frostbite  boundary  with  a  demarcation  pro¬ 
tective  zone . 

In  a  number  of  cases  including  rapid  moist  decay  of  necrotic 
tissues,  the  protective  properties  of  the  demarcation  torus  can  be 
inadequate  and  toxic  products  of  tissue  decay,  microbe  toxins  and 
virulent  microorganisms  penetrating  through  the  zone  of  demarcation 
can  cause,  in  a  number  of  cases,  local  or  even  extensive  separative 
and  inflammatory  complications. 

During  moist  gangrene,  the  inf lammatory  phenomena  in  the  zone 
lying  within  the  band  of  demar  ation  al’  \ys  is  more  pronounced  than 


during  dry  gangrene.  However,  the  formation  of  boundary  abscesses 
in  this  zone  or  the  extension  of  inflammation  to  sections  lying 
more  proximally  are  not  always  observed.  Therefore,  the  moist  gan¬ 
grene  must  be  looked  at  not  as  a  complication  but  as  the  course  of 
frostbite  during  which  conditions  are  created  which  facilitate  the 
development  of  complications. 

In  the  entire  number  of  cases  of  moist  gangrene  with  fourth  degree 
frostbite , according  to  the  chart  of  fundamental  characteristics , one  ob¬ 
serves  complications  in  29.1%, that  is  almost  1/3  of  the  cases,  which  occur 
from  moist  gangrene  and  which  had  various  complications.  In  those 
cases  without  moist  gangrene  complications  occurred  in  11.4%  (Fig.  106). 
Moist  gangrene  with  third  degree  frostbite  was  accompanied  by  compli¬ 
cations  in  20.0%. 

Local  Complications 

In  local  complications  one  must  primarily  include  suppurative  and 
inflammatory  processes  which  damage  soft  tissue,  the  osteoarticular 
apparatus  and  the  neurovascular  bundle. 

Secondly,  are  complications  with  a  predominant  manifestation  not 
of  an  inflammatory  but  of  a  degenerative-trophic  character.  These 
complications,  as  a  rule,  develop  later  on  but  elimination  of  the 
acute  manifestations  last  for  a  long  time  after  removing  the  injured 
areas  on  the  surface.  They  are  considered  aftereffects  of  frostbite 
by  some  authors. 

A  clinical  evaluation  of  local  complications  must  start  with  the 
fact  that  during  the  uncomplicated  course  of  frostbite  there  always 
exist  inflammatory  phenomena  as  the  main  reaction  of  the  organism  to 
the  local  cooling  which  has  occurred.  The  degree  of  this  reaction  is 
subject  to  broad  individual  variation  but  inflammation,  as  a  rule,  is 
limited  to  seroinfiltration  forms  and  is  not  accompanied  by  pronounced 
general  reactions  in  the  organism. 
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The  appearance  of  suppurative  inflammatory  foci  both  in  the  zone 
of  the  reactive  edema  and  higher  must  be  evaluated  as  complications. 
This  type  of  complication  includes  infiltrates  which  are  limited  or 
more  diffuse  located  both  in  the  thickness  of  the  skin  and  in  the 
subcutaneous  cells  in  the  deeper  tissue.  With  transition  of  these 
processes  to  suppuration , phlegmons  and  abscesses  are  formed  which  are 
accompanied  by  the  general  reaction  of  the  organism. 

In  view  of  the  fact  that  these  processes  often  have  a  torpid 
character  and  disturb  the  patient  very  little,  not  causing  pronounced 
pain  perceptions,  particularly  on  a  background  of  frostbite  disorders 
in  sensitivity  which  has  been  observed,  diagnosis  of  the  limited  in¬ 
flammatory  complications  presents  well-known  difficulties.  Both  the 
local  and  the  general  symptoms  of  the  formation  of  suppurations  can  be 
inadequately  pronounced. 

Different  authors,  talking  about  the  frequency  of  local  complica¬ 
tions,  differ  sharply  in  their  figures.  For  example,  according  to 
Zuckerlandl ' s  data  the  complications  amount  to  60.0%  of  the  cases  ob¬ 
served;  K.I.  Pikin  (1941)  notes  complications  in  20.0%;  other  authors 
have  even  lower  percents.  Apparently,  the  explanation  for  this  can  be 
found  not  only  in  the  different  severity  of  the  frostbite  cases  but 
also  in  the  different  points  of  view  of  the  authors  as  to  the  existence 
of  complications. 

Local  complications  in  the  material  in  the  chart  of  fundamental 
characteristics  with  fourth  degree  frostbite  were  observed  in  12.3% 
of  the  cases  and  for  first  and  second  degree  frostbite  in  2.8%  of  all 
observations. Local  complications  amount  to  72.9%  of  all  complications. 

Damage  to  Soft  Tissue 

First  degree  frostbite  rarely  is  complicated  by  suppurative  proc¬ 
esses.  With  second  and  third  degree  frostbite,  separation  from  the 
epithelial  layer  of  the  epidermis  is  easily  damaged  which  encourages 
infection  of  the  blisters.  Pathogenic  microorganisms  can  be  maintained 
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in  the  epithelial  layer  causing  a  suppurative  process  in  them  which 
is  usually  not  severe.  With  a  virulent  infection  one  observes  death 
of  the  epithelial  elements  with  subsequent  development  of  granulation. 
In  these  cases,  as  a  result  of  the  transfer  process,  surface  skin  scars 
can  develop  with  second  degree  frostbite  which  is  not  observed  with  un¬ 
complicated  frostbite  of  this  degree. 

Of  56  cases  of  second  degree  frostbite  observed  by  S.A.  Grubina 
during  World  War  II,  in  11  cases  suppurative  blisters  were  noted  which 
were  accompanied  by  more  intense  hyperemia  in  the  environment  of  the 
blisters;  this  usually  occurs  during  uncomplicated  frostbite.  Inflam¬ 
matory  phenomena  were  also  detected  in  the  lymph  apparatus.  The  time 
period  for  treatment  of  these  patients  was  considerably  greater  than 
in  uncomplicated  cases  of  second  degree  frostbite. 

Besides  the  usual  pathogenic  microorganisms  encountered  in  the 
blisters  in  the  demarcation  zone  (A.F.  Verbov,  A.V.  Kudish  et.al.), 
in  a  number  of  cases  Killian  noted  the  presence  of  abundant  pseudo- 
diptheria  flora  which  did  not  give  a  picture  of  specific  complications 
but  considerably  slow  down  reqenerative  processes. 

Erysipelatous  inflammation  can  complicate  all  degrees  of  frost¬ 
bite.  One  should  note  that  erysipelas  in  frostbite  has  a  tendency 
toward  a  flabby  course  and  is  accompanied  by  low  temperature  and  in¬ 
significant  general  phenomena.  This  complication  is  encountered 
fairly  rarely  and  in  literature  there  are  only  isolated  mentions  of 
it. 

In  the  area  of  more  reactive  edema  in  the  first  days  of  frostbite 
one  can  observe  manifestations  of  thrombophlebitis  of  the  small  sub¬ 
cutaneous  veins  and  lymphangitis  in  a  form  with  characteristic  red 
bands  and  strips  common  for  this  complication  without  sharp  outlines. 
Both  with  and  without  lymphangitis  one  notes  swelling  of  the  regional 
lymphatic  nodes  which  show  no  particular  characteristics  in  comparison 
with  these  phenomena  in  other  diseases. 


487 


These  manifestations  are  subjected  to  reversible  development  for 
a  period  of  several  days  and  only  in  rare  cases  does  suppuration  occur. 

In  A. I.  Kulikova's  material  (1940)  coverinq  273  cases  of  frost¬ 
bite,  lymphangitis  is  noted  in  12.8%,  and  lymphadenitis  in  8.8%. 

Reactions  of  the  lymphatic  apparatus  later  on  usually  involve  ad¬ 
ditional  infection  in  the  field  of  the  frostbite  or  an  increase  in 
virulence  of  microorganisms  introduced  earlier. 

Activation  of  infection  can  be  observed  after  operative  inter¬ 
vention  which  occurs  at  a  fairly  high  level  or  with  technical  errors. 

Phlegmons  and  abscesses  are  noted  even  oftener  than  lymphangitis 
and  lymphadenitis.  It  is  possible  that  their  more  frequent  identifica¬ 
tion  indicates  greater  severity  in  the  course  of  these  complications 
than  was  considered  above. 

In  the  material  on  the  period  of  the  war  with  the  Byelofinns, 
complications  were  noted  in  no  more  than  3. 0-5.0%  of  the  cases. 

As  was  already  noted,  the  phlegmons  and  abscesses  which  develop  in 
the  field  of  the  reactive  edema  occur  without  intense  general  mani¬ 
festations,  being  first  an  infiltrate  poorly  shaped  due  to  intu¬ 
mescence  of  the  surrounding  tissue.  This  type  of  complication  which 
develops  in  the  zone  of  healthy  tissue  usually  is  more  acutely  apparent 
which  results  in  an  earlier  and  easier  identification  of  them.  These 
inflammatory  foci  can  be  located  in  the  subcutaneous  cells,  or  in 
the  deeper  tissue  and  require  surgical  treatment  according  to  general 
rules . 

Thrombophlebitis  and  tenosynovitis  which  are  encountered  much  more 
rarely  than  the  complications  listed  above  belong  to  this  same  group  of 
inflammatory  complications.  According  to  A. I.  Kulikova's  data,  throm¬ 
bophlebitis  of  the  large  veins  was  observed  in  4  patients?  this  was 
1.4%  of  the  number  observed. 
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Pig.  105.  Gangrenous  stage  of  necrotic 
tissue  with  fourth  degree  frostbite. 
Specimen  VMM  No. 4277/1844 .  (Artist 
Ye.V.  Tymnyak) 
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Inflammatory  complications  of  the  soft  tissue,  according  to  the 
data  of  the  chart  on  fundamental  characteristics,  amounted  to  1/3  of 
all  complications;  with  first  and  second  degree  frostbite  they  were 
noted  in  more  than  half  of  all  complications. 

It  is  not  always  possible  to  take  into  consideration  how  often 
abscesses  of  blisters  occur  because  in  the  history  of  the  disease, 
as  a  rule,  there  were  not  the  appropriate  records.  Clearly  pronounced 
and  obvious  abscesses  of  blisters  belong  to  the  group  of  other  compli¬ 
cations.  With  first  and  second  degree  frostbite,  other  complications 
amounted  to  0.9%  of  the  number  of  frostbite  cases  of  this  degree. 

Lymphangitis  and  inflammation  of  the  regional  lymphatic  nodes  were 
encountered  in  first  degree  in  0.2%,  with  fourth  degree  —  in  1.4%, 
comprising  29.0%  of  all  local  inflammatory  complications.  This  compli¬ 
cation  is  noted  particularly  often  both  in  the  upper  and  in  the  lower 
extremities  if  one  considers  the  frequency  of  their  being  frostbitten. 
Lymphangitis  with  fourth  degree  frostbite  and  moist  gangrene  is  ob¬ 
served  twice  as  often  as  in  all  fourth  degree  frostbite  cases. 

As  a  rule,  lymphangitis  was  developed  fairly  early;  at  the  end  of 
the  first  or  the  beginning  of  the  second  week  after  frostbite.  Only  in 
4.5%  of  these  cases  did  it  develop  later  on  after  amputation. 

In  5.0%  of  all  complications  with  lymphangitis,  abscesses  oc¬ 
curred  in  the  regional  lymphatic  nodes  and  required  incision.  In  one 
case  suppuration  was  noted  with  second  degree  frostbite  and  in  the 
others  with  fourth  degree  frostbite. 

One  case  of  second  degree  frostbite  of  the  entire  left  hand  com¬ 
plicated  by  lymphangitis, later  on  ended  in  the  development  of  elephan¬ 
tiasis  of  the  forearm  and  part  of  the  shoulder  as  a  result  of  lympho- 
stasis.  2  and  2  1/2  half  months  after  frostbite  this  patient  was 
treated  twice  with  a  circular  novocaine  blockade  which  was  not  effec¬ 
tive.  After  4  months  of  treatment  there  was  still  significant  limita¬ 
tion  of  movement  of  the  radiocarpal  vessel  and  the  fingers. 
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According  to  this  same  data,  43.3%  of  local  inflammatory  complica¬ 
tions  are  abscesses.  With  first  degree  frostbite  this  complication  is 
encountered  in  0.4%  and  with  fourth  degree  frostbite  cases  in  1.6%  of 
the  frostbite  cases  of  the  corresponding  degree. 

According  to  the  data  of  the  chart  of  fundamental  characteristics 
with  frostbite  of  the  upper  extremities  abscesses  were  observed  twice 
as  often  as  during  frostbite  of  the  feet;  this  can  involve  slow  or  in¬ 
complete  treatment  with  frostbitten  hands. 

Almost  1/3  of  all  cases  of  abscesses  were  observed  much  higher  above 
the  frostbite  zone.  Abscesses  of  the  femur  and  buttocks  amounted  to 
4.0%  of  all  abscesses;  in  not  one  of  these  cases  did  frostbite  spread 
above  the  foot.  Abscesses  on  the  crus  were  noted  twice  as  often  as  on 
the  femur  and  also  mainly  with  frostbitten  toes;  only  in  2  patients  was 
the  distal  section  of  the  foot  frostbitten. 

The  ascending  character  of  this  complication  is  confirmed  not  only 
by  localization  of  the  abscesses  but  also  by  the  clinical  course.  Often 
the  formation  of  the  abscess  precedes  the  inflammatory  state  of  lympha¬ 
tic  vessels,  the  appearance  of  the  infiltrate  and  then  its  suppurative 
melting. 

In  one  case  with  fourth  degree  frostbite  of  the  distal  part  of  the 
foot,  even  more  than  2  months  after  frostbite  an  abscess  was  discovered 
on  the  heel.  On  the  following  day  on  the  crus  of  this  same  extremity 
an  open  abscess  was  discovered.  10  days  later  on  this  same  crus  phleg¬ 
monous  inflammation  was  discovered  and  as  a  result  of  this,  incisions 
were  made.  21  days  later  an  abscess  formed  on  the  femur  which  was 
drained  by  incision. 

In  almost  half  of  the  cases  the  abscesses  developed  in  regions  next 
to  the  demarcation  zone  in  sections  of  tissue  changed  by  inflammation. 
According  to  the  data  of  the  fundamental  characteristics  chart,  a  num¬ 
ber  of  cases  of  random  opening  of  such  abscesses  was  noted. 
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More  than  1/5  of  the  abscesses  developed  later  on  primarily  on  the 
stumps  after  amputations  were  made. 

Phlegmons  during  frostbite  cases  amounted,  according  to  data 
of  the  chart  of  fundamental  characteristics,  to  24.7%  of  all  inflam¬ 
mation  complications  which  developed  in  the  soft  tissue.  With  first 
and  second  degree  frostbite  they  were  observed  in  0.6%  of  the  number 
of  frostbite  cases  of  this  degree;  with  fourth  degree  frostbite  it 
was  1  1/2  times  more  frequent.  Frostbite  accompanied  by  gangrene 
was  complicated  by  phlegmons  2  1/2  times  more  often  than  frostbite 
without  moist  gangrene. 

Among  the  cases  of  frostbite  complicated  by  phlegmons,  in  a  large 
percentage  of  cases  (60.0  for  the  entire  number  of  observations)  sur¬ 
gical  treatment  was  not  made . 

Phlegmons  like  abscesses,  according  to  the  data  of  the  chart  of 
fundamental  characteristics,  were  mainly  localized  in  the  upper  seg¬ 
ments  of  the  extremities,  the  proximal  locations  of  frostbite  and 
zones  of  reactive  inflammation.  Sometimes  as  a  result  of  phlegmons, 
a  double  or  triple  incision  was  made  each  time  at  a  higher  level.  All 
of  this  confirms  the  ascending  character  of  complications  during  frost¬ 
bite. 


The  development  of  phlegmons  in  a  number  of  cases  was  preceded  by 
thrombophlebitis  and  lymphangitis.  In  somewhat  more  than  half  of  the 
cases  the  phlegmons  developed  in  the  zone  of  tissue  changed,  by  inflam¬ 
mation  which,  as  was  pointed  out  above,  makes  their  timely  identifica¬ 
tion  difficult. 

10.0%  of  all  phlegmonous  inf laminations  were  observed  on  stumps 
basically  after  operative  intervention  not  always  done  irreproachably. 

Thrombophlebitis  of  the  large  veins  which  is  more  rare  than  the 
local  inflammatory  complications,  according  to  the  data  of  the  chart 
on  fundamental  characteristics,  amounted  to  2.8%  of  the  number  of 
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these  complications.  In  the  cases  of  frostbite  encountered  with 
varying  serevity,  thrombophlebitis  was  noted  somewhat  more  frequently 
in  fourth  degree  frostbite  than  in  the  lighter  cases.  In  the  majority 
of  cases,  thrombophlebitis  developed  1-4  weeks  after  frostbite  pri¬ 
marily  in  patients  who  were  not  subjected  to  surgical  treatment. 

In  one  case,  the  inflammatory  process  spread  along  the  venous 
trunk  after  spontaneous  breaking  of  the  outside  of  the  abscess  located 
on  the  shin. 

As  a  rule,  the  development  of  thrombophlebitis  was  accompanied  by 
a  temperature  reaction  within  limits  38-39°  and  marked  edema  of  the 
extremity.  Conservative  treatment  was  used  in  most  cases.  Over  a 
period  of  2-3  months  in  which  relapses  were  often  noted,  thrombo¬ 
phlebitis  usually  was  eliminated. 

Of  the  other  complications  in  this  group  one  should  note  the  3 
cases  of  bursitis  in  the  area  of  the  knee  joint  and  1  case  of  teno¬ 
synovitis  of  tendons  of  the  second  finger  with  fourth  degree  frostbite 
of  all  fingers. 

According  to  the  data  of  the  chart  for  fundamental  characteristics, 
in  not  a  single  case  of  local  inflammatory  complications  listed  was 
this  the  direct  cause  for  a  fatal  outcome  but  sometimes  sepsis  set  in 
which  in  a  number  of  cases  resulted  in  death. 

Erysipelatous  inflammation  amounted  to  0.2%  of  all  frostbite 
cases.  With  second  degree  frostbite  one  case  of  erysipelas  was  noted; 
the  others  were  noted  with  third  and  fourth  degree  frostbite. 

In  all  of  the  cases  considered  there  was  frostbite  of  the  toes 
and  erysipelatous  inflammation  developed  on  the  shin  or  femur.  In 
some  cases  there  was  a  creeping  character  to  the  process  with  an  in¬ 
significant  temperature  or  general  reaction.  Earlier  than  2  weeks 
after  frostbite  the  complication  of  erysipelas  was  not  noted.  The 
latest  time  period  for  the  development  of  erysipelas  was  4  months 
after  the  frostbite. 


In  2  cases  erysipelas  had  a  phlegmonous  character  which  required 
surgical  intervention. 


In  one  of  the  patients  an  erysipelatous  inflammation  of 
was  observed  which  was  a  complication  of  the  amputation  and 
the  stump;  the  amputation  occurred  in  the  first  month  after 


the  stump 
stitches  on 
frostbite. 


In  another  case  erysipelas  flared  up  a  day  after  necrectomy  which 
was  carried  out  with  a  great  time  delay  in  the  third  month  after  the 
frostbite . 


Fatal  cases  with  frostbite  complicated  with  erysipelas  were  not 
observed. 

The  complications  which  arose  in  the  vessels  and  nerves  almost  never 
showed  suppuration.  As  is  clear  from  the  pathologoan  tomical  picture, 
they  are  only  one  aspect  of  complications  developing  in  degenerative- 
trophic  processes  and  are  distinguished  by  a  chronic  course. 

Showing  vascular  disorders  and  breakdown  in  sensitivity,  these  com¬ 
plications  accompany  not  only  the  acute  stage  of  frostbite;  also  remain¬ 
ing  at  the  stage  of  scarring  and  epithelialization,  the  are  basically 
late  complications  or  the  result  of  frostbite. 

Damage  to  nerves  which  occurs  due  to  local  cooling  has  a  subacute 
character.  We  are  talking  not  about  those  nephritis  cases  which  in¬ 
volve  cooling  of  the  distal  section  of  the  extremities  subjected  to 
frostbite  but  about  inflammatory  states  of  nerve  trunks  which  are  the 
result  of  cooling  of  the  nerve  along  its  length  or  the  inflammatory 
process  ascending  along  the  nerve  trunk. 

Complications  of  the  first  magnitude  were  observed  by  T.Ya.  Ar'yev 
and  then  by  V.S.  Gamov.  In  1940,  in  patient  P.  who  had  been  lying  in 
the  snow  for  more  than  24  hours,  characteristic  manifestations  of  in¬ 
flammation  developed  in  the  area  of  the  ulnar  nerve  on  this  extremity 
which  was  subjected  to  great  cooling. 
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Two  cases  of  inflammation  of  the  median  and  the  ulnar  nerves  are 
described  by  I.B.  Kibel  (1941);  A. I.  Kulikova  (1940)  mentions  two  cases 
of  paresis  and  paralysis  without  indicating  their  localization.  In 
V.M.  Agafonova's  report  (1941)  cases  of  damage  to  the  ulnar  nerve  are 
also  noted. 

The  ascending  order  of  nephritis  was  noted  more  than  once  in 
patients  with  a  massive  section  of  necrosis  and  prolonged  conservative 
treatment.  In  these  cases  along  the  nerves  one  noted  not  only  pain 
during  examination  but  also  spontaneous  pain  perceptions  of  a  very 
severe  character. 

Damage  to  the  Joints  and  Bones 

If  the  demarcation  line  passes  through  a  joint, arthritis  develops 
which  can  be  definitely  stated  only  with  histologic  examination.  How¬ 
ever,  clinically  in  these  cases  one  does  not  successfully  note  the 
picture  of  arthritis  because,  as  a  result  of  breakdown  in  the  joint 
capsule  by  the  necrotic  process,  the  cavity  of  the  joint  begins  to 
open  which  usually  is  not  accompanied  by  any  pronounced  inflammatory 
manifestations  nor  by  a  breakdown  in  its  general  condition.  These 
cases  essentially  are  not  complications  but  they  are  the  usual  process 
of  demarcation  occurring. 

In  other  cases, the  joint  capsules  located  close  to  the  demarcation 
line  can  be  subjected  either  to  partial  or  very  insignificant  necrosis, 
or  as  the  result  of .degenerative  changes  can  be  the  site  for  micro¬ 
organisms.  In  the  absence  of  microscopically  visible  defects  in  the 
joint  capsule,  in  the  case  of  development  in  the  joint  of  an  inflam¬ 
matory  process,  an  inflammation  exudate  is  applied  and  the  picture 
of  arthritis  develops. 

In  view  of  the  proximity  of  the  infected  zone  these  arthritis 
manifestations  usually  have  a  suppurative  character  and  are  accompanied 
by  a  pronounced  general  reaction.  Arthritis  similar  in  character 
occurs  with  third  degree  frostbite  if  the  soft  tissue  covering  the 
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joint  is  subjected  to  necrosis;  this  is  rarely  noted  in  the  upper 
extremities . 

Arthritis  occurring  in  the  proximal  zone  of  reactive  inflammation 
sometimes  at  a  considerable  distance  from  it  comprises  a  separate  group; 
these  cases  have  a  metastatic  character, for  example, suppurative 
arthritis  of  the  knee  joint  with  fourth  degree  frostbite  of  the  foot. 

These  manifestations  of  arthritis  like  other  complications  have 
an  ascending  character;  they  are  caused  by  degenerative  changes  which 
create  the  foundation  for  infectious-inflammatory  complications.  How¬ 
ever,  development  of  similar  arthritic  manifestations  on  the  side 
opposite  the  frostbite  with  single-sided  damage  was  never  observed. 

Arthritis  and  synovitis,  according  to  the  data  of  the  chart  for 
fundamental  characteristics,  with  different  degrees  of  frostbite 
amounted  to  0.1  to  0.3%  of  all  frostbite  of  the  appropriate  degrees. 

In  a  significant  part  they  were  observed  with  frostbite  of  the  fingers 
and  ended  with  limited  movement  in  the  joints  of  the  fingers. 

Degenerative-trophic  changes  in  the  bone  system  also  create  the 
prerequisites  for  development  of  complications. 

The  process  of  demarcation  in  bony  tissue  is  characterized  by 
aseptic  osteolysis  along  the  line  denoting  rejection  of  the  necrotic 
sections.  Suppuration  occurs  fairly  often  in  the  soft  tissue  at  this 
level.  It  is  completely  natural  that  the  bone  found  in  the  zone  of 
demarcation  is  subject  to  infection  and  in  these  cases  one  can  state 
histologically  that  the  picture  is  characteristic  for  osteomyelitis. 
However,  if  the  inflammatory  process  in  the  bony  tissue  has  a  local 
character  and  does  not  have  a  tendency  to  spread,  the  clinical  course 
remains  favorable  without  a  breakdown  in  the  general  condition  of 
the  patient  and  without  pronounced  local  inflammatory  symptoms.  There¬ 
fore  there  is  no  basis  for  considering  suppuration  in  the  demarcation 
zone  as  a  complication  although  in  this  process  the  bony  tissue  would 
be  involved. 
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The  osteomyelitic  process  which  occurred  in  the  zone  of  demarca¬ 
tion  and  spread  proximally  to  the  sections  of  bony  tissue  nearest  to 
this  zone  usually  have  a  chronic  character  with  insignificantly  pro¬ 
nounced  clinical  symptoms.  In  view  of  the  closeness  of  the  focus  of 
osteomyelitis  to  the  injured  surface  existing  in  the  zone  of  demarca¬ 
tion,  rarely  one  notes  the  formation  of  fistulas.  Here,  the  number 
of  suppurative  discharges  from  the  wound  periodically  increase  greatly 
and  fungiform  granulation  expands.  The  process  of  scarring  and 
epithelialization  is  slowed  down  and  generally  stopped.  X-ray  study 
makes  it  possible  to  discover  the  changes  which  are  described  in  the 
section  on  roentgenodiagnostics .  Diagnosis  of  chronic  osteomyelitis 
is  established  on  the  basis  of  a  set  of  clinical  and  roentgenological 
data . 

Osteomyelitis  as  histological  studies  in  clinical  observations  by 
a  number  of  authors  show,  develops  no  sooner  than  2  months  after  frost¬ 
bite.  During  this  time  period  measures  can  and  must  be  taken  to  de¬ 
crease  the  danger  of  infection.  These  include  early  treatment  in¬ 
cluding  necrotomy  and  preparation  of  the  stump  for  final  operations. 

In  many  cases  at  this  time  amputations  can  be  made  with  shaping  of 
the  stump.  Thus,  prevention  of  the  development  of  osteomyelitis  is 
a  very  urgent  problem  during  correct  treatment  of  frostbite. 

The  progressive  and  ascending  chronic  osteomyelitis  undoubtedly 
has  great  importance  for  the  further  course  of  frostbite  and  to  a 
well-known  degree  determines  the  treatment  method. 

The  development  of  the  osteomyelitic  process  closer  to  the  de¬ 
marcation  zone  is  accompanied  by  more  acute  both  local  and  aeneral 
reactions.  In  the  soft  tissue  surrounding  the  damaged  part  of  the 
bone , inf iltrates  and  abscesses  can  develop  and  later  on  fistulas  can 
form.  Usually  after  opening  the  fistula,  the  intensity  of  the  inflam¬ 
mation  manifestations  drops  and  the  course  of  the  process  takes  on  a 
chronic  character.  At  times  exacerbation  can  set  in  mainly  with  a 
delay  in  drainage.  As  was  noted  above  sequestva  hardly  ever  form. 


Osteomyelitis  with  fourth  degree  frostbite  is  the  most  typical 
complication .  One  should  differentiate  osteomyelitis  which  complicates 
the  course  of  the  frostbite  from  the  process  which  develops  in  the 
postoperative  period  and  involves  in  a  large  number  of  cases  incorrect 
selection  of  the  level  of  amputation  or  defects  in  the  techniques  of 
the  operation  itself. 

The  frequency  of  complications  of  osteomyelitis  in  fourth  degree 
frostbite  is  fairly  high.  However,  before  World  War  II  there  were  no 
data  in  literature  on  this  question  based  on  a  large  number  of  cases 
and  thorough  study  of  the  material.  The  published  information  stated 
the  possibility  of  developing  osteomyelitis  with  fourth  degree  frost¬ 
bite  but  did  not  make  it  possible  to  judge  its  frequency.  A  significant 
number  of  cases  of  osteomyelitis  noted  by  D.A.  Novozhilov  among  patients 
who  had  undergone  health  resort  treatment  cannot  characterize  the  state 
of  this  question  inasmuch  as  these  patients  returned  for  treatment  as 
a  result  of  complications. 

In  the  Hospital  of  the  Surgical  Clinic  of  the  Military-Medical 
Academy  im.  S.M.  Kirov  in  1940  in  46  patients  with  fourth  degree  frost¬ 
bite  3  cases  of  osteomyelitis  were  noted. 

Of  the  191  cases  of  fourth  degree  frostbite  observed  by  A. I. 
Kulikova  (1940-1941)  10  cases  of  osteomyelitis  were  noted  which 
comprise  about  5.0%  of  the  number  of  fourth  degree  frostbite  cases 
or  3.66%  of  the  number  of  all  frostbite. 

The  frequency  of  complications  with  osteomyelitis  is  directly 
connected  to  surgical  tactics  when  treating  frostbite.  With  con¬ 
servative  treatment  osteomyelitis  is  often  observed. 

In  one  of  the  front  hospitals  (1943)  where  conservative  tactics 
were  followed  and  early  treatment  was  not  used,  69  cases  of  fourth 
degree  frostbite  had  8  cases  of  osteomyelitis  of  the  foot,  not  counting 
6  cases  of  osteomyelitis  of  stumps  which  developed  after  amputation. 
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D.G.  Rokhlin  notes  that  the  frequency  of  complications  from 
osteomyelitis  in  World  War  II  was  considerably  reduced  in  comparison 
with  the  first  year  where  modern  methods  of  surgical  treatment  had 
not  yet  been  adequately  expanded. 

In  the  first  year  of  World  War  II,  according  to  the  data  of  a 
specialized  hospital  (S.A.  Grubina)  osteomyelitis  with  fourth  degree 
frostbite  was  noted  in  20.7%  of  the  cases.  This  number  included 
cases  of  osteomyelitis  after  operative  intervention.  This  high  per¬ 
centage  of  complications  with  osteomyelitis  cannot  be  explained  by 
the  severity  of  the  condition  of  the  patients  who  entered  this  hospital 
or  by  the  use  of  conservative  methods  of  treatment.  It  is  more  likely 
that  cases  of  osteomyelitis  in  the  demarcation  zone  were  considered  in 
which  the  histological  picture  was  characteristic  for  this  complication 
but  which  according  to  the  reports  presented  above  cannot  be  included 
in  the  complications  because  it  is  the  process  of  demarcation  in  bony 
tissue . 

Almost  1/3  of  all  complications,  according  to  data  of  the  chart 
of  fundamental  characteristics,  are  found  to  be  osteomyelitis.  With 
first  and  second  degree  frostbite  there  were  no  cases  of  osteomyelitis. 

Fourth  degree  frostbite  was  complicated  by  osteomyelitis  in  6.3%. 
This  complication  occupies  the  first  place  in  fourth  degree  frostbite 
and  is  encountered  somewhat  more  often  with  moist  gangrene,  namely, 
in  7.6%  as  opposed  to  5.0%  with  dry  gangrene. 

There  is  particular  interest  in  third  degree  frostbite  which  is 
complicated  by  osteomyelitis. 

For  third  degree  frostbite  necrosis  only  of  the  soft  tissue  is 
characteristic.  D.G.  Rokhlin' s  studies  showed  that  even  in  these 
cases  as  a  result  of  a  breakdown  in  the  trophicity  of  the  affected 
extremity,  in  the  bones  often  one  notes  an  ascending  osteoporosis 
and  onychoid  tuberosity  of  the  extreme  phalanxes  is  subject  to 
osteolysis  with  resorption  primarily  of  the  closed  plate  of  the 


phalanx.  The  medullar  channels  are  open  which  favors  the  penetration 
of  infection.  When  infected  necrotic  soft  tissue  is  next  to  it  there 
is  a  real  danger  of  the  development  of  osteomyelitis.  Prolonged  lack 
of  healing  in  third  degree  frostbite  with  luxurious  fungiform  granula¬ 
tion,  sometimes  club-shaped  thickening  of  the  fingers  —  all  of  these 
are  symptoms  which  indicate  the  probability  of  a  chronic  osteomyelitic 
process.  Subsequent  formation  of  fistulas  makes  diagnosis  confirmed 
by  roentgenography  easier. 

In  certain  cases  one  notes  a  sharp  beginning  to  osteomyelitis 
complicated  by  the  favorable  course  of  third  degree  frostbite  in  the 
presence  of  a  necrotic  crust  or  a  granulated  surface. 

A  characteristic  example  of  this  complication  can  be  the  history 
of  the  disease  in  patient  K  who  received  symmetrical  third  degree 
frostbite  of  the  toes  in  February  1943.  At  the  end  of  April  small 
granulated  surfaces  remained  on  his  toes  of  approximately  uniform 
size.  On  April  13  in  the  region  of  the  frostbite  toe  I  on  the  right 
foot  showed  intumescence,  redness  and  pronounced  pain;  also  manifes¬ 
tations  of  lymphangitis  were  apparent.  This  exacerbation  was  accom¬ 
panied  by  elevation  of  temperature  (see  the  temperature  curve,  Fig.  107). 
On  April  20,  the  temperature  dropped  to  normal  but  on  May  2  to  May  7 
again  exacerbation  of  the  inflammatory  manifestations  was  noted  ac¬ 
companied  by  a  new  elevation  of  temperature  and  the  formation  of  a 
fistula  on  the  medial-plantar  side  of  the  toe.  On  May  31  on  a 
roentgenogram, clear  destructive  changes  were  apparent  with  periosteal 
stratification  in  the  area  of  the  base  of  the  ungual  phalanx  and  the 
middle  of  the  basic  phalanx,  the  abscence  of  a  closed  plate  in  the 
ungual  tuberosity,  a  broad  joint  gap  between  the  phalanxes.  On 
June  10,  the  toe  was  amputated  at  the  joint.  Studies  of  the  specimen 
showed  the  presence  of  osteomyelitis  and  suppurative  interphalanx 
arthritis . 
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Fig.  107.  Temperature  curve  of  patient  K. 
Third  degree  frostbite.  Osteomyelitis. 


S . A.  Grubina  noted  osteomyelitis  in  7.0%  of  all  third  degree  frost¬ 
bite  from  the  material  at  the  specialized  hospital.  This  high  per¬ 
centage  could  be  explained  by  a  concentration  in  this  hospital  of 
persons  suffering  from  severe  frostbite,  in  particular,  third  degree 
with  complications. 

In  certain  cases,  the  development  of  osteomyelitis  is  possible 
in  a  much  later  period  after  frostbite,  after  scarring  of  the  afflicted 
surface.  Inasmuch  as  the  regenerative  processes  in  the  bones  are  com¬ 
plete  after  4-6  months  from  the  day  of  frostbite,  before  this  period 
has  passed  there  is  a  real  danger  of  infection  penetrating  to  the  bone. 

Under  conditions  favoring  it  osteomyelitis  can  also  develop  in 
later  time  periods. 

At  one  of  the  front  hospitals  in  1943  was  patient  N  (history  No. 
1823)  who  had  suffered  third  degree  frostbite  in  1940  of  the  first  toe 
on  the  left  foot  which  was  scarred.  A  year  later  when  walking  the  scar 
was  irritated  and  began  to  swell  and  hurt.  These  symptoms  disappeared 
after  3  months.  Then  a  year  and  a  half  later  on  this  same  toe  with¬ 
out  any  visible  cause  again  there  were  inflammation  symptoms  and 
a  fistula  formed.  In  June  1943  the  X-ray  showed  osteomyelitis  and 
the  ungual  phalanx  was  amputated  at  the  joint. 


In  the  area  of  small  finite  defects  of  soft  tissue  on  the  fingers 
and  toes  in  most  cases  one  notes  a  long-term  absence  of  epitheliali- 
zation  and  scarring  with  a  quiet  clinical  course.  Several  weeks  after 


granulation  they  acquired  a  fungiform  character  and  the  ungual  phalanx 
thickened;  under  X-ray  examination  the  characteristic  changes  were  suc¬ 
cessfully  detected.  The  formation  of  fistulas  were  observed  fairly 
rarely.  In  the  smallest  number  of  cases  there  was  pain,  temperature 
was  elevated  and  local  inflammation  occurred.  In  these  cases  diagnosis 
was  easier  and  finally  confirmed  by  roentgenography. 

Most  typical  was  the  following  case.  Patient  R  (history  No. 22/8929) 
received  third  degree  frostbite  of  the  first  toe  of  the  right  foot  in 
January  1945.  Earlier  surgical  treatment  was  not  carried  out  and  on 
the  ungual  phalanx  a  section  of  moist  necrosis  formed;  the  subfebrile 
temperature  lasted  for  2  days.  After  2  months  of  a  smooth  clinical 
course,  a  three-day  temperature  elevation  was  noted  to  38°  and  there 
was  pain  in  the  foot.  After  1  1/2  months,  the  temperature  rose  to  40°; 
sharp  pain  appeared,  redness  and  excessive  secretion  from  the  wound; 
lymphangitis  developed  and  rapidly  a  fistula  formed  which  preceded  a 
sharp  increase  in  the  size  of  the  toe.  Characteristic  manifestations 
of  osteomyelitis  and  arthritis  were  detected  on  the  X-ray.  The  toe 
was  amputated  at  the  joint.  Recovery. 

More  than  half  of  the  cases  of  osteomyelitis  in  third  degree  frost¬ 
bite  required  amputation  and  exarticulation  of  the  fingers  and  toes. 

Some  of  the  patients  were  released  who  had  not  completed  treatment. 

With  third  degree  frostbite  osteomyelitis  is  in  first  place  in 
complications  comprising,  according  to  the  data  of  the  chart  on  fun¬ 
damental  'characteristics,  3.3%  of  the  total  cases  of  frostbite  of  this 
degree . 

The  treatment  period  for  the  patients  with  frostbite  complicated 
by  osteomyelitis  is  considerably  longer  in  comparison  with  patients 
without  this  complication:  with  third  degree  frostbite  —  1.9  times; 
with  fourth  degree  frostbite  —  1.3  times. 

General  Complications 

Common  diseases  such  as  pneumonia,  influenza  etc.  involving 
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general  cooling  of  the  organism  and  a  decrease  in  its  immune  strength 
have  an  indirect  relationship  to  the  complications  of  frostbite.  The 
most  frequent  complication  of  frostbite  is  sepsis.  This  complication 
is  directly  related  to  the  severity  of  the  injury,  that  is,  to  the 
degree  of  frostbite,  the  dimension  of  the  extremity  segments  subjected 
to  the  frostbite  and  also  it  depends  on  the  course  of  the  process  en¬ 
countering  very  often  moist  gangrene.  In  certain  cases,  the  source  of 
development  of  sepsis  is  local  suppurative-inflammatory  complications. 
According  to  literature  put  out  in  the  light  of  World  War  II,  it  is 
difficult  to  judge  the  frequency  of  sepsis  complications. 

Losses  from  frostbite  during  the  wars  of  the  nineteenth  century, 
according  to  the  information  available  to  us  [N.I.  Pirogov,  Sonnenburg, 
Tschmarke,  et  al]  were  accompanied  by  a  very  high  fatality  rate  con¬ 
siderably  exceeding  20.0%.  If  one  considers  that  the  causes  for  death 
basically  are  freezing  and  sepsis,  then  one  finds  a  significant  number 
of  deaths  in  the  latter.  It  is  natural  that  in  the  pre-aseptic  period, 
frequency  of  complications  and  consequently  fatalities  were  much  higher 
than  at  the  present  time . 

Peacetime  frostbite  at  the  end  of  the  last  century  also  was 
accompanied  by  a  high  percentage  of  general  complications.  Fremmert 
(1880)  observed  sepsis  in  8.4%,  V.I.  Zagaryansiky-Kisel '  (1896)  in 
12.3%  of  the  total  number  of  frostbite  cases  of  all  degrees. 

During  the  war  with  the  Byelofinns,  A. I.  Kulikova  noted  the 
development  of  sepsis  in  6.3%  of  fourth  degree  frostbite  and  in  4.4% 
of  the  total  number  of  observations. 

In  the  material  from  the  war  with  the  Byelofinns  and  World  War  II, 
N. A.  Shenk  observed  sepsis  in  6.4%  of  115  fourth  degree  frostbite 
cases . 

At  a  specialized  hospital  on  the  Karelskiv  front  in  the  first  year 
of  World  War  II,  sepsis  from  fourth  degree  frostbite  amount  to  5.2%. 
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However,  S.A.  Grubina  separates  from  this  number  a  group  of  patients 
who  in  his  opinion  had  toxemia  not  sepsis. 

In  one  of  the  specialized  front  hospitals  in  1941-1942,  sepsis 
with  frostbite  was  the  cause  of  death  in  85.0%.  Among  patients  with 
fourth  degree  frostbite  2.4%  died  from  sepsis  (V.I.  Zharkova,  Z.I. 
Roslyakova) . 

In  1943  at  one  of  the  hospitals  at  another  front  6  cases  of 
sepsis  were  observed  in  69  cases  of  fourth  degree  frostbite.  In  all 
of  the  patients  with  sepsis  there  was  massive  frostbite  of  the  lower 
extremities.  In  6  of  these  the  frostbite  encompassed  part  of  the 
crus.  This  group  of  patients  is  exceptional  and  can  be  used  as  an 
example  illustrating  the  severity  of  the  course  with  incorrect  rough 
conservative  treatment  of  severe  frostbite.  Almost  all  of  the  patients 
(14  persons)  were  subjected  to  moist  and  low  temperature  for  an  average 
of  8  days  in  damp  trenches.  In  most  of  them  frostbite  developed  oc¬ 
curring  from  trench  foot  and  accompanied  by  moist  gangrene.  Earlier, 
surgical  treatment  was  not  used  except  for  surface  incisions  in  10 
persons  which  of  course  cannot  be  called  full  treatment.  With  pro¬ 
gression  of  the  gangrene  intoxication  occurred;  later  on  all  of  the 
manifestations  gradually  increased  and  the  temperature  acquired  a 
septic  character. 

In  5  cases  excision  along  the  demarcation  line  was  done  fairly 
late  (on  the  average  on  the  24th  day  of  the  frostbite) .  In  general 
active  intervention  was  done  by  the  27th  day  and  only  in  one  case  was 
amputation  undertaken  on  the  4th  day. 

The  time  periods  in  which  surgical  intervention  was  carried  out 
tell  us  that  there  is  a  possibility  for  its  leading  to  the  development 
of  sepsis  because  the  severe  state  did  not  develop  immediately  after 
frostbite. 

In  spite  of  undertaking  operations,  6  persons  died;  moreover, 
one  of  the  patients  died  on  the  6th  day  of  frostbite  without  being 
operated  on. 
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In  540  cases  of  fourth  degree  frostbite  in  hospitals  at  the  same 
hospital  base,  in  all, only  7  cases  of  sepsis  were  recorded  which  ended 
in  fatality  (fatality  rate  1.3%).  Then  in  2  of  the  patients  there 
were  severe  wounds  which  accompanied  the  frostbite. 

A  much  smaller  number  of  cases  of  sepsis  at  one  time  in  hospitals 
at  this  base  in  comparison  with  the  hospital  mentioned  above  is  ex¬ 
plained  by  the  correct  surgical  tactics  in  treating  the  frostbite  and 
is  characteristic  for  all  hospitals  of  the  Soviet  Army. 

In  a  specialized  army  hospital,  thanks  to  correct  treatment,  even 
with  a  significant  number  of  cases  of  sepsis,  the  fatal  rate  with 
fourth  degree  frostbite  amounted  to  a  total  of  0.2%  (S.A.  Grubina) 
which  also  is  a  characteristic  manifestation. 

In  enemy  armies  on  the  Eastern  front  sepsis  during  frostbite, 
inasmuch  as  one  can  judge  from  isolated  journal  articles,  was  en¬ 
countered  often  and  had  a  high  mortality.  For  example,  Reimers 
indicates  that  in  80  cases  of  frostbite  which  occurred  with  necrosis 
(fourth  degree  according  to  our  classification)  15  cases  of  septico¬ 
pyemia  occurred.  This  number  included  cases  of  a  septic  state  in  which 
suppurative  metastases  were  not  detected. 

In  our  army,  sepsis  according  to  the  data  of  the  chart  of  fun¬ 
damental  characteristics  with  third  degree  frostbite  was  observed  in 
0.3%,  with  fourth  degree  —  1.6%  of  the  number  of  frostbite  cases 
with  this  degree. 

Sepsis  involves  mainly  massive  and  multiple  frostbite.  In  12.0% 
frostbite  of  all  four  extremities  was  observed,  in  7.7%  —  of  both 
shins.  The  most  massive  frostbite  was  noted  in  25%  of  the  patients 
with  sepsis. 

With  third  and  fourth  degree  frostbite  accompanied  by  moist 
gangrene,  complications  by  sepsis  amount  to  8.3%  whereas  with  dry  gan¬ 
grene  it  was  only  0.83%, that  is, was  encountered  10  times  less  often. 


The  absence  of  surgical  treatment  and  also  the  conduct  of  it  in 
a  later  time  period  facilitated  the  development  of  a  general  suppura¬ 
tive  infection.  In  46.1%  of  the  cases  complicated  by  sepsis,  treat¬ 
ment  of  the  frostbitten  sections  generally  was  not  carried  out  and  in 
cases  where  it  was  done  65.5%  occurred  10  days  from  the  day  of  frost¬ 
bite.  In  almost  half  of  the  patients  with  sepsis  surgical  intervention 
was  done  primarily  with  high  amputations. 

Sepsis  was  the  basic  cause  of  death  in  frostbite.  In  3.5%  of 
fatal  results  suppurative  metastases  were  noted  in  different  organs. 

A  fourth  part  consisted  of  metastases  in  the  lungs  primarily  from 
pneumonia  with  abscess  formation.  Much  less  often  suppurative  meta¬ 
stases  were  recorded  in  the  lungs,  kidneys,  muscles,  heart  and  other 
organs  at  the  same  time.  Metastases  in  the  kidneys  was  third  in 
frequency.  Moreover,  in  the  slides  phlegmons  and  abscesses  were  noted 
in  muscles  of  the  crus,  femur,  shoulder  and  in  regions  of  the 
sternoclavicular  articulation.  In  one  case,  suppurative  coxitis 
was  observed  and  as  a  result  resectioning  of  the  coxofemoral  joint 
was  done.  In  certain  cases,  sepsis  was  accompanied  by  suppurative 
meningitis  and  meningoencephalitis.  In  one  patient  abscesses  of  the 
brain  were  discovered. 

In  spite  of  the  fact  that  death  in  persons  who  were  not  operated 
on  set  in  on  the  average  on  the  27th  day,  two- thirds  of  those  who 
died  either  had  had  no  surgical  treatment  or  the  fact  of  such  treat¬ 
ment  has  not  successfully  been  established. 

The  average  treatment  time  for  those  who  recovered  from  sepsis 
amounts  to  242  days. 

Tetanus.  During  wars  in  the  last  century  tetanus  during  frost¬ 
bite,  according  to  the  data  of  Guterbach,  amounted  to  4.0%  of  all 
cases  of  tetanus.  In  the  war  of  1854-1855,  in  the  allied  armies  we 
note  8  cases  of  tetanus  during  frostbite.  Of  42  cases  of  tetanus 
during  the  Franco-Prussian  war,  2  cases  occurred  with  frostbite. 
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During  the  Balkan  war  of  1912-1913,  also  a  number  of  cases  of 
complications  with  tetanus  were  observed.  According  to  the  material 
of  S.A.  Novotel'nov,  in  11  cases  of  tetanus  3  cases  took  place  with 
frostbite.  In  the  first  World  War,  tetanus  was  observed  by  many 
authors.  Lumier  and  Astier  in  1914  observed  5  cases  of  tetanus  dur¬ 
ing  frostbite. 

According  to  the  data  of  A. A.  Kudrinskiy  (1936)  ,  the  39  cases  of 
tetanus  recorded  in  worldwide  literature  involving  frostbite,  had  a 
mortality  rate  of  95.0%.  A.  I.  Glagolev  in  1938  reported  to  the  All- 
Union  Congress  of  Surgeons  on  8  cases  of  tetanus. 

Dyuken  and  d'Arkur  recalled  3  cases  of  tetanus  one  of  which  ended 
in  death  out  of  500  cases  of  frostbite  observed  in  1937  in  the  Spanish 
republic  and  army. 

In  the  enemy  army,  according  to  Killian's  information,  all  of 
the  pathoanatomists  noted  cases  of  tetanus  with  frostbite:  in  the 
opinion  of  this  author,  the  total  number  of  cases  of  tetanus  during 
frostbite  in  the  German  army  exceeds  100. 

Killian  (1941-1942)  also  observed  later  cases  of  slowly  develop¬ 
ing  tetanus  which  had  an  ascending  character.  The  outcome  in  these 
cases  was  more  favorable. 

On  the  basis  of  published  materials  one  can  consider  that  tetanus 
during  frostbite  occurs  severely  and  has  a  very  significant  mortality 
rate  exceeding  that  for  wounds.  The  severity  of  the  course  of  tetanus 
during  frostbite  can  be  due  to  the  presence  on  the  path  of  penetration 
and  extension  of  infection  of  tissues  with  decreased  viability  and 
resistance. 

According  to  the  chart  of  fundamental  characteristics,  among  11 
cases  of  tetanus  with  frostbite,  a  fatal  outcome  was  recorded  in  7 
cases.  All  of  the  fatal  cases  have  two-sided  and  multiple  frostbite. 
In  5  cases  death  set  in  from  fourth  degree  frostbite;  only  in  one 
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patient  were  the  distal  sections  of  the  foot  frostbitten;  in  all  of 
the  other  cases  frostbite  spread  over  the  entire  foot  and  even  to 
part  of  the  crus.  In  2  cases  of  third  degree  frostbite  which  ended 
in  death  also  multiple  broad  damage  existed. 

In  most  of  the  fatal  cases  the  diagnosis  of  tetanus  was  established 
1-2  days  before  death.  Death  set  in  on  the  5-18th  day  after  frost¬ 
bite.  In  3  cases  tetanus  developed  during  evacuation  by  railway. 

In  those  who  recovered  from  fourth  degree  frostbite  also  frost¬ 
bite  of  the  toes  was  noted.  In  one  case  recovery  was  from  second 
and  third  degree  frostbite. 

The  development  of  tetanus  symptoms  in  those  who  recovered  was 
noted  on  the  12-15th  day  of  frostbite;  in  those  cases,  intensive  spe¬ 
cific  and  general  treatment  was  quickly  conducted. 

The  severity  of  the  course  and  the  fatal  outcome  for  tetanus, 
according  to  the  material  in  the  chart  of  fundamental  characteristics, 
were  proportional  to  the  extent  and  degree  of  frostbite  and  inversely 
proportional  to  the  duration  of  the  incubation  period. 

Anaerobic  infection  complicating  the  course  of  frostbite  is 
encountered  more  often  than  one  would  think  from  the  information  in 
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the  literature.  Except  for  Sheval'e,  other  authors  mention  the 
complications  in  passing.  In  domestic  literature  also  there  is  not 
an  adequate  detailed  description  of  anaerobic  infection  during  frost¬ 
bite.  However,  almost  all  clinicians  agree  on  the  necessity  for  early 
and  high  amputation  with  complications  of  this  infection. 

Killian  and  Parch  in  the  German  army  observed  several  cases  of 
anaerobic  infection  during  frostbite.  The  authors  indicated  that 
during  frostbite  the  anaerobic  infection  occurs  somewhat  untypically: 
rarely  one  notes  gas  formation  and  elevated  temperature  reactions  do 
not  always  exist,  changes  in  coloration  of  the  coverings  also  differ 
from  changes  observed  during  development  of  anaerobic  infection  in 
wounds . 
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Killian  considers  that  the  basic  symptoms  of  anaerobic  infection 
during  frostbite  could  be  considered  to  be  increasing  intoxication 
accompanied  by  a  drop  in  cardiac  activity.  It  is  impossible  to  agree 
with  this  statement  because  intoxication  is  observed  during  a  favorable 
course  of  frostbite  and  depends  in  these  cases  on  a  large  surface  of 
absorption. 

The  formation  of  toxic  products  in  the  necrosis  zone  occurs  mainly 
due  to  life  activity  of  putrefactive  microorganisms.  Contamination 
by  anaerobic  microorganisms,  obviously,  occurs  often  but  as  with  wounds 
it  does  not  play  such  a  significant  role  in  the  development  of  later 
complications.  Even  the  development  of  a  virulent  anaerobic  flora  in 
living  tissue  can  be  considered  as  a  complication  of  anaerobic  infection. 
According  to  bibliographical  data  such  infection  develops  vigorously, 
progresses  rapidly  and  in  a  short  time  period  the  patients  die. 

Anaerobic  infection,  according  to  the  data  of  the  chart  on  funda¬ 
mental  characteristics,  was  observed  in  a  total  of  3  cases.  Not  one 
of  these  showed  typical  gas  formation. 

In  one  case,  surgical  intervention  was  limited  to  incisions  in 
the  foot  made  at  the  DMP  (Division  medical  station) .  The  later  course 
was  favorable  and  at  subsequent  stages  characteristics  of  anaerobic 
infection  were  not  noted.  It  is  possible  that  in  this  case  there  was 
no  existing  anaerobic  infection. 

Of  the  two  patients  who  died, in  one  of  them  there  was  frostbite 
of  both  feet  and  parts  of  the  crus  and  also  the  fingers  of  both  hands 
and  at  the  same  time  wounds  in  the  chest  with  open  pneumothorax, 
wounds  of  the  buttocks  and  forearm.  Moist  gangrene  of  the  foot  and 
lower  parts  of  the  shin  was  accompanied  by  considerable  intoxication 
and  on  the  19th  day  after  frostbite  the  femur  was  amputated.  Two  days 
later  anaerobic  infection  of  the  stump  was  observed  accompanied  by 
severe  hemorrhaging.  Death  resulting  from  frostbite  and  anaerobic 
infection  occurred  on  the  23rd  day. 
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In  another  oatient  with  frostbite  of  the  foot  an  anaerobic  phleg¬ 
mon  of  the  crus  and  femur  was  noted  with  considerable  accumulation  of 
pus.  On  the  21st  day  of  frostbite  the  femur  was  amputated.  Death 
occurred  on  the  46th  day. 

As  is  apparent  from  the  facts  presented,  sepsis,  anaerobic  in¬ 
fection  and  tetanus  are  very  serious  complications  developing  mainly 
with  severe  massive  frostbite  and  producing  a  very  high  mortality  rate, 
particularly  with  inadequate  or  delayed  surgical  intervention. 

The  complication  of  diphtheria  which  develops  on  the  site  of 
frostbite,  obviously,  is  rarely  encountered.  During  World  War  II 
such  complications  were  not  observed.  No  appropriate  literary  data 
exist  except  for  mentions  by  Killian  on  a  few  cases  of  diphtheria 
during  frostbite  observed  by  a  few  authors  in  the  German  army.  These 
authors  saw  the  original  diphtheria  of  the  wound  during  frostbite  which 
was  accompanied  by  toxic  phenomenons  and  paralysis.  Locally  a  change 
was  noted  in  the  character  of  granulation  which  became  dry  and  covered 
with  scabs.  The  specific  treatment  (serum)  decreased  the  intensity 
of  the  general  phenomena  and  improved  the  external  appearance  of  the 
wound . 

Later  Complications  and  Aftereffects  of  Frostbite 

In  the  group  of  long-term  complications  and  aftereffects  from 
frostbite  are  disorders  primarily  of  a  trophic  character  which  remain 
after  the  processes  of  epithelialization  and  scarring  are  complete  or 
which  occur  again  in  this  period. 

Pathogenesis  and  the  clinical  picture  of  the  these  long-term 
disorders  have  not  been  adequately  studied  yet.  Anatomical  and  func¬ 
tional  changes  which  develop  as  a  result  of  cooling  and  involve  a 
breakdown  in  blood  formation  and  functions  of  the  sympathetic  nervous 
system  are  based  on  them. 
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N.N.  Burdenko,  T.Ye.  Gnilorybov,  Lerish  et  al,  all  note  the  im¬ 
portant  role  of  sympathetic  innervation  both  in  pathogenesis  of  frost¬ 
bite  and  in  the  development  of  later  complications.  A  state  of  sti¬ 
mulation  of  sympathetic  nerves  occurring  due  to  cooling  of  the  nerve 
endings  is  apparent  in  spasms  of  the  vessels  and  later  on  is  maintained 
by  the  pathological  processes  in  sections  of  frostbite.  The  inflam¬ 
matory  process  which  is  completed  in  severe  frostbite  by  separation 
of  the  necrotic  tissue  and  scarring  of  the  wound  surface  shows  the 
effect  on  the  nerve  endings  causing  overstimulation  of  the  sympathetic 
nervous  system. 

Studies  made  by  A.M.  Geselevich,  S.F.  Gudunov,  T.Ye.  Gnilorybov 
et  al.,also  showed  that  in  the  pathogenesis  of  trophic  ulcers  of  the 
extremities,  in  particular,  after  undergoing  frostbite,  a  constant 
stimulation  of  nerve  endings  play  a  significant  role. 

Local  frostbite,  as  a  rule,  is  accompanied  by  disorders  of  skin 
sensitivity;  many  authors  have  considered  this. 

In  1941,  M.  I .  Sandomirskiy ,  in  119  cases  of  frostbite,  pointed 
out  that  these  disorders  are  retained  not  only  in  the  zone  of  frost¬ 
bite  but  also  spread  considerably  higher.  One  can  truly  state  that 
after  one  and  half  to  two  months  there  is  almost  complete  recovery. 

S.N.  Davidenkov  and  A.F.  Verbov  in  the  material  on  World  War  II  not 
only  confirmed  this  fact  but  also  indicated  a  number  of  special 
features  in  the  character  of  disorders  and  their  topography.  S.N. 
Davidenkov  noted  the  appearance  of  a  segmental  repercussion  on  the 
side  which  had  not  suffered  frostbite. 

M.I.  Sandomirskiy  observed  disorders  and  sensitivity  in  light 
cases  of  freezing  where  changes  characteristic  for  frostbite  had  not 
occurred  in  the  form  of  reactive  inf lammation  and  called  these  mani¬ 
festations  an  obliterated  form  of  frostbite. 

According  to  the  data  of  the  chart  of  fundamental  characteristics, 
nephritis  was  encountered  in  0.1-0. 2%  with  all  degrees  of  frostbite 
and  occurred  benignly  in  general. 
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Among  the  disorders  indicated  many  were  very  persistent  lasting 
for  a  long  time  after  clinical  cure  of  the  frostbite. 

Among  the  trophic  disorders  after  frostbite  one  should  include 
acrocyanosis,  erythrosis  of  the  skin,  hyperkeratosis  and  hypertrichosis, 
changes  in  pigmentation,  breakdown  in  growth  of  the  nails,  anhydrosis, 
and  most  often  hyperhydrosis  of  the  extremities.  These  are  related  to 
disturbances  in  lymph  drainage  caused  by  the  phenomenon  of  elephantiasis 
and  also  sclerotic  processes  which  developed  in  the  skin  and  cells 
system  and  sometimes  in  the  ligament- joint  apparatus. 

From  patients  examined  by  A. A.  Sagal,  in  6.2%,  the  trophic  dis¬ 
orders  were  apparent  in  the  scarring  stage  and  in  the  others  in  earlier 
periods.  Hypertrichosis  was  noted  in  more  than  half  of  the  cases; 
also  acrocyanosis  was  often  encountered.  Hyperhydrosis  was  noted  in 
half  of  all  observations  (according  to  S.N.  Davidenkov) . 

In  49  cases  of  frostbite  observed  by  I.V.  Zherdin  in  3  cases 
after  1-2  months  the  phenomena  of  persistent  cyanosis  was  noted  and 
in  6  other  cases  —  hyperkeratosis.  Among  the  patients  D . A.  Novo- 
zhilov  often  noted  hyperhydrosis. 

Delays  in  healing  of  wounds,  if  they  did  not  depend  on  chronically 
occurring  osteomyelitis,  often  were  unidentified  for  a  long  time  and 
could  be  considered  also  as  a  disturbance  of  the  trophies.  In  certain 
cases  of  third  degree  frostbite  scarring  of  the  open  surface  did  not 
occur  for  a  long  time;  the  edge  of  the  area  acquires  a  callous  char¬ 
acter,  granulation  is  flattened  and  sometimes  disappears  completely;  a 
typical  trophic  ulcer  with  scanty  discharge  and  extremely  torpid  course 
is  formed. 

With  osteomyelitis,  the  open  surface  does  not  have  a  lifeless 
appearance,  granulation  is  more  abundant  even  with  a  tendency  toward 
fungiform  growth  and  the  quantity  of  secretion  increases  greatly  with 
time. 
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The  frequency  of  trophic  ulcers,  according  to  the  data  of  S.A. 
Grubina,  with  third  degree  frostbite  amounted  to  3.9%.  Roentgenography 
conducted  on  many  patients  made  it  possible  to  exclude  the  osteo¬ 
myelitic  process. 

Absence  of  healing  of  the  wounds  can  be  observed  with  fourth 
degree  frostbite  after  autorejection  of  the  necrotic  sections  and 
after  their  excision  along  the  demarcation  line  or  close  to  it. 

If  then  a  defect  in  the  soft  tissue  is  formed  which  does  not  cover 
the  stump  and  scars  appear  adhered  to  the  underlying  tissue. 

According  to  M.S.  Ioffe's  material,  in  18.0%  of  the  cases  after 
excision  along  the  demarcation  line,  these  manifestations  involved 
osteomyelitis;  in  other  cases,  the  absence  of  healing  could  not  be 
explained  by  the  inflammatory  process  in  the  bones. 

According  to  the  observations  of  A. D .  Postnov  and  R.M.  Ryskin, 
in  patients  treated  at  health  resorts,  in  connection  with  the  frost¬ 
bite  suffered,  ulcers  of  a  callous  type  were  noted  in  37.0%  of 
D.A.  Novozhilov's  50  patients  and  6  of  these  had  trophic  ulcers. 

With  adhering  and  nonfixed  scars  even  with  healing  of  the  injured 
surface,  after  the  patient  was  released  from  the  hospital  sometimes 
ulceration  of  the  stump  began, stubbornly  resistant  to  treatment  al¬ 
though  the  patient  was  not  returned  to  bed. 

Trophic  ulcers  which  developed  later  in  persons  who  had  suffered 
frostbite  are  described  by  our  authors  and  by  foreign  authors.  T.Ya. 
Ar'yev  observed  a  trophic  ulcer  of  the  shin  15  years  after  frostbite. 

Trophic  disorders  in  the  material  of  the  chart  on  fundamental 
characteristics  were  noted  in  0.7-1. 8%  including  complications  with 
various  degrees  of  frostbite.  They  developed  mainly  with  a  delay  in 
healing  and  other  disorders  described  above;  some  of  the  patients  were 
discharged  with  ulcerated  surfaces  on  the  frostbite  area. 
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Among  the  trophic  disorders  ulcers  localized  on  the  frostbite 
section  are  in  first  place.  They  comprised  46. 4 1  of  all  trophic  dis¬ 
orders  and  most  often  were  encountered  with  third  degree  frostbite. 

Only  one  case  of  formation  of  ulcers  was  observed  in  second  degree 
frostbite . 

In  almost  half  the  cases  the  patients  were  released  from  the  treat¬ 
ment  institutions  with  healed  ulcers.  The  time  period  for  remaining 
in  the  treatment  institutions  for  this  group  of  patients  exceeded  the 
average  time  period  by  20%  for  the  stay  of  all  patients  with  different 
trophic  disorders. 

Frostbite  plays  a  definite  role  also  in  the  etiology  of  spon¬ 
taneous  gangrene  or  obliterative  endarteritis.  Many  similar  patients 
indicate  that  they  suffered  frostbite  earlier.  In  1913,  S.S.  Girgolav, 
using  Tsege-Manteyfel ' s  classification,  considered  the  thermal  damage 
as  the  moment  predisposing  the  patient  to  the  development  of  spon¬ 
taneous  gangrene.  V.A.  Oppel'  and  other  authors  indicate  a  connection 
of  endarteritis  with  frostbite. 

In  the  surgical  clinic  hospital  of  the  Military-medical  Academy 
im.  S.M.  Kirov,  in  the  postwar  years,  several  patients  were  treated 
for  obliterative  endarteritis  whose  anamnesis  indicated  frostbite. 

It  should  be  noted  that  trophic  disorders  including  obliterative 
endarteritis  often  develop  after  first  and  second  degree  frostbite. 

Cyanosis  and  persistent  cooling  of  the  extremities  was  noted  in 
9.2%  of  all  trophic  disorders.  Disturbances  in  blood  formation  and 
lymph  drainage  often  accompanied  by  edema  were  recorded  in  7 . 3%.  Different 
nerve  disorders  of  the  "cooling"  nephritis  type,  pain  in  the  extremities, 
disorders  in  sensitivity,  etc.,  amounted  to  3.3%  of  the  entire  number 
of  trophic  disorders.  A  third  of  trophic  disorders  were  a  combination  of 
disorders  with  disturbance  of  blood  circulation,  sweating  and  ulceration. 
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The  average  time  period  for  treatment  of  first  degree  frostbite 
complicated  with  trophic  disorders  amounted  to  53  days  and  second 
degree  frostbite  82  days;  this  significantly  exceeds  the  average  time 
periods  treating  frostbite  of  the  corresponding  degree  including  those 
which  occur  with  other  complications. 

According  to  the  data  of  the  chart  on  fundamental  characteristics, 
out  of  29  patients  in  which  it  was  established  that  they  were  affected 
by  cold,  only  one  quarter  were  subjected  to  cooling  for  less  than 
twenty-four  hours.  All  of  the  others  have  been  affected  by  cold  for 
a  considerably  longer  time  period.  In  this  example  it  is  very  clear 
that  the  duration  of  cooling  for  the  development  of  trophic  disorders 
is  very  significant.  On  the  whole  according  to  the  group  of  trophic 
complications  the  average  treatment  time  exceeds  that  for  all  frostbite 
cases  studied  by  1  1/2  times. 

From  Table  38  and  Fig.  108  it  is  apparent  that  the  frequency  of 
complications  under  different  degrees  of  frostbite  increases  in  parallel 
with  the  degree  of  damage.  The  frequency  of  complications  of  third  and 
fourth  degree  increases  considerably  especially  due  to  osteomyelitis 
and  sepsis  which  with  other  degrees  of  frostbite  were  not  encountered 
in  the  material  on  the  chart  for  fundamental  characteristics. 

A  comparison  of  the  indices  presented  in  Table  38  of  the  frequency 
of  complications  with  the  bibliographical  data  indicates  that  in  spite 
of  the  great  severity  of  the  cases  studied  the  number  of  complications 
both  as  a  whole  and  separately  are  considerably  lower  than  data  pub¬ 
lished  at  different  times  by  different  persons.  It  is  impossible  not 
to  draw  a  connection  with  the  general  achievements  of  Soviet  medicine 
and,  in  particular,  the  development  of  new  methods  of  an  active  com¬ 
plex  of  surgical  treatment  of  frostbite;  we  will  be  talking  about  this 
in  the  appropriate  section. 

As  is  seen  from  Fig.  108,  local  complications  for  all  degrees  of 
frostbite  are  an  overwhelming  majority  particularly  if  one  takes  into 
consideration  that  a  considerable  number  of  other  complications  separated 
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into  a  special  group  belong  to  them.  With  first  and  second  degree 
frostbite  these  complications  are  developed  primarily  in  the  soft 
tissue;  with  third  degree,  the  complications  involve  the  bones  and 
joints  and  take  on  great  importance,  developing  even  more  than  with 
fourth  degree  frostbite. 
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Fig.  108.  Frequency  of  complications  with  different 
degrees  of  frostbite  (in  percentages  of  the  number  of 
frostbite  cases  of  the  appropriate  degree) . 

Key:  (a)  and  (b)  degrees;  (c)  osteomyelitis;  (d)  local 
inflammatory  complications;  (e)  trophic  disorders; 

(f)  other  complications;  (g)  sepsis  and  general  in¬ 
fection;  (h)  arthritis  and  synovitis;  (i)  nephritis; 

(j)  erysipelas. 


General  complications  with  first  and  second  degree  frostbite 
occupy  an  extremely  insignificant  position,  progressively  increasing 
with  third  and  fourth  degree. 

Delayed  complications  of  trophic  disorders  play  a  significant 
role  in  first  and  second  degree  frostbite;  with  third  and  fourth  degree 
frostbite  they  are  even  more  important. 


517 


Table  38.  Frequency  of  complications  with 
different  degrees  of  frostbite  in  percentages 
for  frostbite  cases  of  the  appropriate  degree. 
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Key:  (a)  Complications;  (b)  first  and  second 
degrees;  (c)  third  degree;  (d)  fourth  degree; 

(e)  local  inflammatory  complications;  (f)  ery¬ 
sipelas;  (g)  arthritis  and  synovitis;  (h)  osteo¬ 
myelitis;  (i)  sepsis;  (j)  nephritis;  (k)  trophic 
disorders;  (1)  other  complications. 
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CHAPTER  VIII 

TREATMENT 

First  Aid 

Rendering  first  aid  for  frostbite  involves  creating  conditions  for 
raising  the  temperature  of  the  frostbitten  sections  of  tissue  to  the 
level  where  it  is  possible  to  have  a  normal  course  of  biological  proc¬ 
esses.  Particularly  important  here  are  the  measures  taken  in  the 
"latent"  period  of  frostbite. 

The  character  of  intervention  by  a  physician  depends  completely 
on  what  stage  the  frostbite  patient  is  in.  It  is  different  for  the 
latent  period  and  for  the  period  after  warming.  In  the  first  case  first 
of  all  it  is  necessary  to  restore  the  normal  tissue  temperatures;  in 
the  second  place  one  must  treat  the  pathological  processes  depending 
on  the  extent  and  the  stage  of  the  frostbite.  In  both  cases,  general 
measures  are  taken,  primarily  warming  of  the  patient. 

A  patient  who  has  been  frozen  or  received  frostbite  should  be 
placed  immediately  in  a  warmed  room.  Instructions  by  old  authors  as 
to  the  need  for  intermediate  temperature  stages  for  warming  persons 
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who  were  frozen,  particularly  those  who  are  frostbitten,  must  be  aban¬ 
doned.  To  the  large  number  of  experimental  works  in  clinical  observa¬ 
tions  which  confirm  what  has  been  said  we  can  add  that  even  the  highest 
temperature  of  a  warm  room  will  be  lower  than  the  body  temperature  of  a 
living  person  who  dies  from  hypothermia.  Thus,  transition  even  of  an 
extremely  cold  person  to  a  very  warm  room  under  these  conditions  will 
not  be  sudden.  As  to  patients  with  frostbite,  as  a  rule  these  do  not 
involve  pronounced  hypothermia  and  fear  of  damage  by  rapid  warming  is 
not  well  founded  even  from  the  point  of  view  of  the  old  authors.  In 
any  case,  during  World  War  II,  with  very  weak  patients  who  had  been 
sharply  cooled  intermediate  therapeutic  measures  were  not  recommended 
in  the  old  textbooks  (rubbing  with  snow,  undressing  the  person  com¬ 
pletely  in  the  street,  in  cold  straw,  etc.).  In  freezing,  in  a  number 
of  cases  one  must  resort  to  artificial  respiration  which  must  be  done 
in  as  warm  a  room  as  possible.  Here  one  must  not  be  afraid  of  increased 
brittleness  in  the  tissue  of  the  person  afflicted  and  decrease  the  scope 
or  force  of  movements.  Along  with  general  warming  of  the  patient,  tonic 
measures  should  be  taken:  the  patient  is  given  hot  tea,  coffee,  alcohol, 
cordial,  and  also  the  frozen  extremities  are  actively  warmed.  It  is 
hardly  necessary  to  discuss  in  detail  the  so-called  rapid  or  slow  warm¬ 
ing  of  frostbitten  extremities.  It  is  adequate  to  point  out  that  the 
traditional  requirement  for  slow  warming  of  frostbitten  extremities  has 
no  scientific  basis.  It  is  clear  that  immersing  the  frostbitten  ex¬ 
tremities  whose  body  temperature  is  relatively  high  (10-15°  above  0) 
in  an  ice  bath  means  subjecting  them  to  further  and  additional  cooling. 
This  is  why,  according  to  existing  instructions  in  the  Soviet  Army, 
one  may  decrease  the  temperature  of  the  initial  baths  when  warming 
frozen  extremities  to  no  more  than  18°  inasmuch  as  then  the  tissue 
temperature  will  begin  to  undergo  serious  disorders  of  circulation. 

In  20-30  minutes  a  water  bath  is  heated  to  37°  and  further  warming  of 
the  water  in  the  bath  is  not  done.  The  water  bath  is  accompanied  by 
washing  the  legs  with  soap  and  lightly  massaging  them.  After  signs 
of  circulation  appear  (the  skin  turns  rose-colored,  there  is  a  rise 
in  temperature)  warming  and  massage  of  the  extremities  is  stopped.  The 
skin  is  rubbed  with  alcohol,  aseptic  and  warmed  bandages  of  sulfur 
cotton  batting  are  applied  to  the  affected  extremity  and  the  patient 
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is  evacuated  to  the  rear.  There  must  be  no  lubrication  of  the  skin 
with  oil,  vaseline,  fat  or  particularly  dyes  because  this  makes  sub¬ 
sequent  treatment  of  the  frostbite  more  difficult.  As  experience 
has  shown,  the  use  of  warm  baths  for  heating  frozen  extremities  is  not 
always  possible  although  undoubtedly  in  a  number  of  cases,  for  example, 
when  the  PMP  (Medical  aid  station)  are  located  in  buildings  in  conditions 
with  a  stable  front  this  can  be  completely  accomplished.  If  setting  up 
warm  baths  is  impossible,  circulation  is  restored  by  massage.  Of  course 
these  measures  are  carried  out  only  in  the  "latent"  period  because 
after  warming  when  acute  dermatitis  is  possible  (blisters)  or  necrosis, 
massage  is  not  carried  out.  It  is  known  that  there  are  number  of 
arguments  against  massage  mainly  the  danger  of  infection  when  rubbing 
skin  affected  by  cold. 

However,  in  spite  of  the  fact  that  all  of  the  frostbitten  sections 
of  the  body  which  have  been  rubbed  at  one  time  or  another  the  quantity 
of  infectious  complications  for  these  frostbites  is  not  high  as  is  in¬ 
dicated  in  the  statistical  data.  Therefore  in  those  cases  where  there 
is  no  possibility  of  using  warm  water  baths  and,  consequently,  rubbing 
is  the  only  method  of  restoring  circulation,  massage  must  be  used.  In¬ 
asmuch  as  the  first  aid  measures  in  the  "latent"  period  of  frostbite 
is  carried  out  at  BMP  (Battalion  medical  station)  or  PMP  or  even  at 
selfhelp  or  mutualhelp  stations,  equipment  for  these  measures  must  be 
simple.  Massage  is  best  done  with  freshly  washed  hands  dampened  with 
vodka  or  alcohol  according  to  the  general  rules  (in  the  direction  from 
the  periphery  toward  the  heart) .  It  is  recommended  then  that  active 
movement  at  the  joints  be  done.  Rubbing  with  snow  is  not  advantageous 
inasmuch  as  the  effect  of  the  snow  with  frostbite  is  not  recommended. 

On  the  other  hand,  the  snow  can  contain  sharp  pieces  of  ice  which  can 
abrade  the  skin  opening  it  up  to  infection.  Often  the  snow  is  con¬ 
taminated  and  the  temperature  of  the  snow  is  always  below  0°;  frequent 
application  of  it  cools  the  skin  more  and  the  use  of  snow  for  rubbing 
the  frostbitten  extremities  is  not  advantageous.  Also  the  use  of 
vaseline,  oil  or  fat  for  this  purpose  is  not  expedient.  Vodka  or 
alcohol  moistening  the  skin  however  disinfects;  moreover,  these 
substances  in  winter  combat  operations  are  always  available  to  the 
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medical  service  in  troop  units.  After  completion  of  the  rubbing  (after 
circulation  of  the  blood  is  restored)  an  aseptic  bandage  is  applied  and 
also  heated  bandages,  the  extremities  are  elevated  and  the  patient  is 
evacuated  to  the  rear.  Measures  are  taken  for  warming  the  patient  dur¬ 
ing  transportation  (sleeping  bags,  fur  coats,  heating  units,  etc.). 

It  is  necessary  to  take  into  consideration  that  in  a  number  of 
cases  the  patients  must  be  transported  without  warm  foot  gear,  then 
they  are  bandaged  as  heavily  as  possible  so  that  there  would  be  no 
particular  concern  about  warming  their  feet. 

First  aid  after  warming,  in  particular,  with  trench  foot  requires 
the  use  of  at  least  general  means  for  building  up  the  organism  inasmuch 
as  essentially  the  treatment  measures  are  applied  locally.  Removing 
the  foot  gear  in  this  period,  including  the  felt  boots,  can  be  difficult 
due  to  swelling.  Frostbitten  extremities , edematous  and  covered  with 
blisters, are  treated  as  described  as  below. 

After  the  frostbitten  section  is  warmed, further  treatment  is  given 
regardless  of  whether  or  not  warming  occurred  due  to  the  first  aid  or 
occurred  spontaneously  without  special  measures. 

Patients  with  frostbite  usually  see  the  physician  after  the  "latent 
period  when  there  is  no  necessity  for  special  measures  for  warming  the 
cooled  sections.  Nevertheless,  disorders  of  the  peripheral  circulatory 
system  remain  and  the  primary  problems  for  treatment  are  elimination  of 
these  disorders  and  recovery  of  circulation.  The  following  problem  in¬ 
cludes  preventing  the  development  of  infection, conducting  measures 
capable  of  rapidly  eliminating  necrotic  tissue  from  the  organism;  the 
presence  of  this  necrotic  tissue  characterizes  high  degrees  of  frost¬ 
bite.  Finally,  the  problem  of  treatment  also  includes  coordination  of 
the  regenerative  process. 

In  practice  it  seems  that  one  or  another  of  the  treatment  measures 
taken  for  frostbite  facilitates  solving  not  one  but  several  of  the 
problems  indicated  above  at  the  same  time.  In  particular  the  warm 
baths  with  disinfectant,  application  of  solutions  containing 
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vasodilating  and  antiseptic  substances  on  the  frostbitten  sections, 
the  use  of  physical  therapy  procedures  (sun  lamps,  ultrahigh  frequency, 
quartz,  etc.)  and  the  effect  on  sympathetic  innervation  are  all  involved 

Treatment  of  first  and  second  degree  frostbite  is  carried  out  by 
conservative  methods.  The  damage  does  not  respond  to  operative  treat¬ 
ment  and  the  surgical  methods  used, for  example  removal  of  blisters, are 
not  of  particular  value. 

For  third  degree  frostbite  the  operative  methods  of  treatment  are 
very  important  but  other  conservative  measures  play  an  important  role 
in  therapy  of  this  damage. 

Fourth  degree  frostbite  accompanied  by  necrosis  of  segments  of 
the  extremities  are  the  basis  for  operative  treatment  used  in  combina¬ 
tion  with  other  therapeutic  measures. 

Conservative  Treatment 

The  simplest  physical  methods.  Beginning  with  the  oldest  works 
on  treatment  of  frostbite  before  reports  published  in  recent  years, 
restoration  of  circulation  was  given  a  great  deal  of  attention.  But 
many  authors  did  not  clearly  differentiate  the  purposes  of  measures  made 
in  the  "latent”  period  and  after  the  period  of  warming  the  frostbitten 
area.  Questions  of  giving  first  aid  and  subsequent  treatment  therefore 
are  not  sharply  divided  and  certain  authors  look  at  the..t  as  a  single 
time  problem.  This  error  depends  on  the  absence  of  a  precise  under¬ 
standing  of  the  significance  of  the  "latent"  per-od. 

Wanning  frostbitten  sections  is  done  with  first  aid.  Consequently, 
in  the  time  after  warming  the  person  it  is  impossible  to  talk  about 
additional  warming.  However,  full  recovery  of  circulation  with  first 
aid  does  not  occur  in  all  cases.  Restoring  normal  temperature  to 
tissues  does  not  mean  that  the  necessity  is  lost  for  further  improve¬ 
ment  of  blood  supply  which  in  many  cases  remains  inadequate  for  a 
long  time. 
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The  oldest  available  widespread  method  of  treatment  is  massage 
of  the  extremities.  Taking  into  consideration  the  presence  of  damaged 
skin  during  frostbite,  some  authors  recommend  observing  particular  care 
during  massage. 

Rhythmic  massage  of  the  blood  vessels  with  equipment  with  rapidly 
changing  pressure  is  not  widely  used  in  practice.  More  widespread  are 
active  movements  of  the  extremities  carried  out  directly  or  using 
special  devices. 

Immersion  of  the  frostbitten  extremities  directly  into  cold  and 
hot  water,  the  so-called  mixed  baths,  changing  vascular  tonus  facili¬ 
tates  improving  the  blood  circulation. 

Dry  heated  air  was  used  to  improve  circulation  and  also  as  a  means 
for  facilitating  mummification. 

Ordinary  electrical  dry  air  baths  are  universally  used. 

Modern  authors  all  agree  that  it  is  expedient  to  elevate  the  ex¬ 
tremities  . 

Tooical  Use  of  Medicines 

Before  World  War  II  and  in  the  years  preceding  it,  treatment  of 
frostbite  was  universally  conservative.  Earlier  radical  operative 
treatment  had  been  used  only  in  war  time.  Actually  this  is  why  a  large 
number  of  different  liquids  and  oils  used  for  the  treatment  of  frost¬ 
bite  are  described.  It  would  be  impossible  to  give  a  systematic  survey 
of  all  of  the  medicinal  substances  used  for  treating  frostbite  or  even 
to  give  a  simple  list  of  them  in  view  of  the  fact  that  there  are  so 
many  of  them. 

When  using  any  of  these  it  is  necessary  to  take  into  consideration 
the  decrease  in  regenerative  capability  and  disorders  of  circulation, 


One  should  note  that  for  treatment  of  frostbite  there  is  no  sub¬ 
stance  which  would  have  a  specific  treatment  effect  just  as  none  exist 
for  treating  wounds.  Even  with  a  correct  evaluation  of  the  character 
of  the  pathological  processes  occurring  in  sections  subjected  to  frost¬ 
bite  one  can  name  various  medicinal  substances  which  have  a  favorable 
effect  on  frostbite. 

For  example,  antiseptic  and  tanning  substances  are  as  useless  in 
the  stages  of  scarring  and  epithelialization  as  it  would  be  to  use 
substances  to  speed  up  epithelialization  in  the  stage  of  necrosis. 

Alcohol  solutions  of  aniline  dyes  are  widely  used,  in  particular, 
brilliant  green,  methylene  blue,  methyl  violet,  gentian  violet ,  Rivanol 
etc. 


without  negating  the  positive  treatment  effect  of  the  dyes  in¬ 
dicated,  it  is  necessary  to  note  that  they  do  not  have  any  kind  of 
advantages  over  the  colorless  similarly  acting  solutions  but  do  have 
the  great  disadvantage  that  the  dyes  put  on  to  the  damaged  surface 
muffle  the  clinical  picture  and  make  it  difficult  for  observation,  and 
consequently,  determination  of  the  degree  of  damage. 

Ethyl  alcohol  has  practically  complete  satisfactory  antiseptic 
tanning  and  vasodilating  properties.  Therefore,  its  use  along  with 
the  substances  listed  above  is  completely  correct. 

The  removal  of  necrotic  sections  during  frostbite  is  done  at  the 
present  time  with  primary  treatment  of  frostbitten  sections  (necrectomy, 
necrotomy) .  Therefore,  the  medicinal  properties  used  in  the  past  to 
speed  up  separation  of  necrotic  sections,  at  the  present  time,  have 
lost  their  importance  to  a  great  degree.  The  substances  which  facili¬ 
tates  separation  of  necrotic  tissue  are  pepsin,  cresol  baths,  tricresol- 
formalin,  often  Vishnevskiy's  ointment  and  fish  oil  and  also  solutions 
of  ammargene,  iodobromine  water  and  certain  mineral  waters,  for  ex¬ 
ample,  from  the  Matsestinskiy  source. 
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Speeding  up  separation  of  necrotic  tissue  by  systematic  subcu¬ 
taneous  injection  of  Bogomol'ts's  antireticular  cytotoxic  serum  was 
noted  by  B.E.  Linber^ 

K 

Various  ointments  which  contain  a  slightly  stimulating  substance 

i 

including  Vishnevski's  ointment,  Mikulich's  ointment  and  also,  for 
example,  xeroform  and  other  slightly  antiseptic  ointments  are  some  of 
the  substances  which  primarily  stimulate  the  regenerative  processes, 
and  in  particular,  speed  up  epithelialization. 

Beginning  in  1934  at  the  same  time  that  vitamins  were  begun  to  be 
used  for  treating  wounds,  certain  authors  began  to  use  similar  sub¬ 
stances  for  frostbite. 

For  treatment  of  frostbite  also  orange  juice  and  tomato  juice 
containing  vitamin  C  were  used  topically. 

To  speed  up  epithelialization  and  decrease  pain,  I. A.  Krivorotov 
(1937)  recommended  naphthalene. 

The  substances  mentioned  far  from  exhaust  the  list  of  all  those 
proposed  but  make  it  possible  to  get  an  idea  of  the  many  forms  from 
which  the  practicing  physical  must  make  a  correct  selection  correspond¬ 
ing  to  the  stage  of  the  process  and  the  problem  of  treatment. 

Here  symptomatic  treatment  which  must  be  used  during  frostbite  is 
not  considered  sufficient. 

Effects  on  the  sympathetic  nervous  system.  The  spastic  state  of 
the  vessels  during  frostbite  is  caused  by  the  corresponding  impulses 
transmitted  along  the  sympathetic  nerve  fibers. 

As  N.N.  Burdenko  indicates,  the  state  of  over-stimulation  of  the 
sympathetic  nervous  system  which  occurs  during  cooling  is  maintained 
at  a  later  time  period  when  cooling  has  already  passed.  In  the  opinion 
of  many  authors  (N.N.  Burdenko,  A.V.  Vishnevskiy) ,  the  causes  for 
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maintaining  stimulation  of  a  sympathetic  nervous  system  are  those 
pathological  processes  which  are  developed  in  the  frostbite  sections 
(inflammation,  degeneration,  necrosis). 

In  order  to  interrupt  the  reflector  arc  and  remove  the  vascular 
spasm,  A.  V.  Vishnevskiy  and  then  also  Lerish,  proposed  methods  of 
temporary  or  permanent  interruption  with  sympathetic  innervation. 
Temporary  switching  off  is  achieved  by  introducing  anesthetizing  solu¬ 
tions  in  any  section  of  the  reflector  arc  which  causes  a  functional 
interruption  in  the  sensitive  fibers  and  eliminates  the  cause  for 
maintaining  the  sympathetic  nervous  system  in  a  state  of  over- stimula¬ 
tion  . 


Vishnevsky's  method,  well  known  under  the  name  lumbar  novocaine 
blockade, was  used  for  treatment  of  frostbite  in  1933-1934,  and  in  194j0 
it  was  verified  in  the  significant  material  of  G.P.  Kamenska,  and  also 

in  the  perinephric  anesthetic  tested  by  A.S.  Korovin,  D^N.  Fyedorov, 

I. I.  Kumin  et  al.  P.I.  Chulkov  from  the  A.V.  Vishnevsky  clinic  ex¬ 
perimentally  showed  the  positive  effect  of  lumbar  and  brief 
novocaine  blocks  on  the  course  of  frostbite  both  in  the  latent  period 
and  in  the  period  after  warming. 


The  authors  who  used  a  novocaine  blockade  (I.  I.  Kunin,  D.N. 
Fyedorov,  A.S.  Kakhovskiy)  noted  that  after  injection,  the  blood  supply 
to  the  frostbitten  sections  was  greatly  improved,  local  temperature 
was  increased,  severe  pain  was  decreased  and  an  acceleration  of  the 
processes  of  separation  and  regeneration  was  observed. 

Later  on  the  use  of  a  novocaine  blockade  in  certain  cases  has  a 
favorable  effect  significantly  speeding  up  processes  of  separation 
and  regeneration  but  with  early  use  the  effect  achieved  was  short  term. 

With  frostbitten  upper  extremities  sometimes  they  resorted  to 
anesthetistization  of  the  stellate  ganglion  of  the  sympathetic 
nervous  system. 
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In  order  to  achieve  a  more  prolonged  interruption  of  the  reflector 
arc,  surgical  intervention  was  used  on  the  sympathetic  nervous  system 
including  periarterial  sympathectomy,  resectioning  of  the  arteries, 
(Dyuken  et  al)  and  extirpation  of  nodes  of  the  sympathetic  nerve  trunk. 
Observations  indicated  that  the  higher  intervention  was  made  the  more 
prolonged  its  effect  was. 

In  the  French  and  English  press,  several  tens  of  cases  were  pub¬ 
lished  treated  with  the  indicated  methods.  In  recent  years  the  German 
and  Italian  surgeons  also  have  described  a  number  of  cases  of  frostbite 
treated  by  infiltration  with  anesthetics  and  the  use  of  sympathectomy. 
These  successes  achieved  with  these  methods  expressed  in  a  more  favor¬ 
able  and  somewhat  accelerated  course  of  processes  in  the  frostbitten 
sections  have  attracted  the  attention  of  foreign  surgeons  to  the 
question  of  operative  intervention  of  severe  frostbite  and  has  fac¬ 
ilitated  the  conduct  of  old  conservative  methods  even  in  cases  where 
active  intervention  was  required.  Certain  surgeons  have  evaluated 
this  method  as  auxiliary  and  have  devoted  most  of  their  attention  to 
the  operative  treatment. 

In  the  Soviet  Army  during  the  war  the  Vishnevsky  method  for  treat¬ 
ment  of  frostbite  had  a  fairly  limited  use.  In  a  number  of  front  hos¬ 
pitals  it  was  used  in  order  to  speed  up  the  reparation  and  rejection 
processes  and  also  as  an  effective  means  of  combating  pain.  In  a 
specialized  army  hospital  S.A.  Grubina  used  a  novocaine  blockade  in 
almost  8.0%  of  all  the  cases  of  frostbite,  noting  in  approximately 
half  of  the  cases  analgesia  and  acceleration  of  healing. 

According  to  data  of  the  chart  for  fundamental  characteristics, 
for  the  entire  period  of  the  war  intervention  in  the  sympathetic  nervous 
system  was  carried  out  in  2.5%  of  all  frostbite  cases.  Of  the  total 
number  of  intervention-  of  this  type  only  6.1%  were  conducted  before 
6  days  from  frostbite  had  elapsed,  that  is,  in  the  early  period.  The 
basic  mass  occurred  at  a  later  date.  A  fourth  of  the  interventions 
in  order  to  affect  the  sympathetic  nervous  system  involved  a  local 
novocaine  blockade  carried  out  within  the  limits  of  the  affected 


extremities.  A  lumbar  novocaine  blockade  was  used  3  times  less  often 
than  a  local  blockade.  Surgical  operations  on  the  sympathetic  nervous 
system  were  very  insignificant  amounting  to  1.0%  of  the  total  number  of 
interventions.  In  the  other  cases  the  character  and  time  period  of 
interventions  were  not  established. 

A. V.  Vishnevskiy's  method , although  it  was  not  used  widely  for 
treatment  of  frostbite  during  World  War  II,  was  used  with  success  by 
a  number  of  authors  (N.K.  Blyum  and  M.F.  Kuchin,  D.N.  Fyedorov  and 
A. S .  Korovin,  V.M.  Osinovskiy  et  al)  on  a  comparatively  small  number 
of  patients. 

Evaluating  this  method  it  is  necessary  to  note  that  a  novocaine 
blockade  which  speeds  up  the  process  of  rejection  and  improved  blood 
supply  to  the  damaged  sections  must  be  used  as  one  of  the  effective 
treatment  methods  when  treating  frostbite  in  the  period  after  warming. 
However  it  should  be  taken  into  consideration  that  it  cannot  replace 
effective  surgical  methods  of  treatment  for  third  and  fourth  degree 
frostbite  and  therefore  must  be  included  in  the  auxiliary  means  for 
treating  severe  frostbite. 

Physical  therapy  for  frostbite.  Soviet  physical  therapy  was  begun 
to  be  used  for  treating  frostbite  with  physical  methods  during  World 
War  II  using  the  experience  acquired  during  the  preceding  war  with  the 
Byelofinns  (1939-1940) .  The  experience  of  this  war  and  then  of  World 
War  II  with  even  greater  confirmation  indicated  that  the  outcome  of 
frostbite  to  a  significant  degree  depends  on  the  character  of  first 
aid. 


Warming  of  the  patient  in  the  early  "latent"  period  of  frostbite 
is  of  basic  importance.  Warming  can  be  done  using  a  number  of  methods 
of  physical  therapy  both  with  equipment  and  without.  The  physical 
therapy  factors  actively  affect  the  tonus  of  the  vegetative  nervous 
system  controlling  the  blood  circulation  which,  during  frostbite, 
usually  breaks  down  particularly  on  the  periphery. 
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In  the  "latent"  period  of  frostbite  the  pathological  state  of 
circulation  is  still  basically  reversible.  The  importance  of  early 
active  use  of  physical  therapy  methods  is  apparent  from  this. 

Selection  of  a  physical  therapy  method  of  treatment  of  frostbite 
and  a  combination  of  physical  therapy  methods  with  it  is  determined 
by  the  clinical  picture  of  frostbite.  The  special  features  of  the 
clinical  picture  determine  also  the  individual  dose  of  physical 
therapy  stimulant  in  each  particular  case. 

Active  physical  therapy  treatment  of  frostbite  usually  was  com¬ 
bined  with  surgical  treatment.  The  role  of  the  physical  therapy 
factors  in  this  complex  treatment  process  is  extremely  large  inasmuch 
as  they  are  particularly  the  active  stimulators  for  the  vegetative 
nervous  system,  circulation  of  the  blood  and  lymph,  and  decrease  the 
danger  of  infection  and  accelerate  regeneration. 

Restoring  temperature,  circulation  and  metabolism  in  the  "latent" 
period  of  frostbite,  while  it  is  not  yet  successfully  been  developed 
to  combat  the  inflammatory  process  after  warming,  this  is  achieved 
both  by  simple  and  by  more  complex  physical  therapy  methods.  During 
warming, methods  of  light-electrical-water-heat  treatment  are  used, 
besides  mechanical  stimulation  of  the  vasomotor  activity  using  massage. 
Massage  used  with  its  well-known  precautions  is  a  powerful  therapeutic 
means  in  the  prereaction  period.  In  this  period,  the  energetic  use 
of  heat  in  any  form  is  necessary; achieved  in  conditions  of  front 
circumstances:  bags  with  hot  sand,  heating  pads,  local  hot  water  baths, 
and  also  methods  of  equipment  physical  therapy  in  the  form  of  warming 
using  radiant  energy:  sun  lamps  and  Minin  lights,  infrared  rays  and 
local  light  baths. 

Movable  physical  therapy  cabinets  constructed  in  the  first  years 
of  World  War  II  made  it  possible  to  make  these  physical  therapy  methods 
of  treatment  more  available  in  the  early  stages  and  to  give  early 
assistance  in  certain  cases  in  the  "latent"  period  of  frostbite. 


The  UHF  electrical  field  occupied  a  leading  position  in  physical 
therapy  for  frostbite  as  a  result  of  the  special  features  of  the  phy¬ 
sical  effect  of  the  field  on  the  one  hand  and  the  character  of  patho¬ 
logical  changes  which  have  developed  in  frostbitten  tissue  on  the  other 
hand . 


The  problem  of  warming  in  the  "latent"  period  involves  heating 
the  entire  thickness  of  the  damaged  extremity.  When  using  the  methods 
listed  above  of  light-water-heat  treatment,  warming  occurs  from  the 
surface  toward  the  inside,  that  is,  from  the  outside  to  the  inside. 

When  attempting  to  rapidly  warm  deeply  with  these  methods  of  light  and 
heat  treatment,  using  large  quantities  of  radiant  heat,  the  danger 
arises  of  thermal  damage  to  the  surface  tissues.  Then  deep  sections 
are  warmed  slowly  in  view  of  the  poor  heat  conductivity  of  the  tissue 
through  which  the  thermoflows  must  penetrate  going  from  the  surface 
to  the  depths . 

The  UHF  electrical  field  is  one  of  the  means  which  provides  a 
deep  heating  of  the  tissue.  The  "large  coefficient  of  deep  effect" 
(G.L.  Frenkel')  is  inherent  in  this  method  of  electrical  therapy.  For 
the  UHF  electrical  field,  the  ohmic  resistance  of  the  skin  is  not  a 
barrier;  the  skin  is  "transparent"  for  the  force  lines  of  the  current 
and  therefore  the  UHF  field  does  not  show  a  heated  surface  effect  and 
the  entire  thermal  effect  is  apparent  in  heating  of  the  deep  tissue. 

The  latter  is  very  important  in  therapy  for  frostbite  particularly  in 
the  "latent"  period  when  it  is  necessary  to  restore  temperature  and 
circulation  in  deep  sections  of  all  affected  extemities.  In  view  of 
this  effect  by  the  UHF  field,  deep  heating  occurs  in  the  treatment 
conditions  for  the  frostbitten  tissue  —  without  the  formation  in  them 
of  "abrupt  temperature  gradients."  The  danger  of  peripheral  overheat¬ 
ing  decreases.  This  is  one  of  the  great  advantages  of  the  UHF  field 
used  in  order  to  achieve  rapid  warming  during  frostbite.  The  latter  is 
accomplished  through  an  air  space  —  a  gap  between  the  radiated  surface 
and  the  electrode  which  is  also  an  advantage  in  this  method  making  it 
possible  to  have  a  noncontact  effect  on  the  damaged  tissue. 
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The  possibility  of  deep  heating  of  frostbitten  tissue  exists  when 
using  diathermy  but  due  to  the  fact  that  with  diathermal  frequencies 
ohmic  resistance  of  the  skin  is  not  yet  indicated,  this  method  in  com¬ 
parison  with  the  UHF  field  has  a  smaller  coefficient  of  deep  effect. 

The  UHF  electrical  field  creates  in  the  depth  of  the  irradiated 
organ  intense  resistant  hyperemia  and  establishes,  in  this  way,  a 
flow  of  blood  in  the  field  of  frostbitten  tissue.  A  vasodilative 
effect  is  achieved  thanks  to  the  UHF  field  on  sympathetic  innervation. 

When  warming  the  frostbitten  extremities  in  the  experiment  the 
temperature  both  of  the  extremity  itself  and  of  the  blood  flowing  from 
it  is  rapidly  and  stably  elevated.  Then  the  temperature  of  the  tissue 
which  at  the  lowest  point  of  cooling  is  lower  than  the  temperature  of 
the  blood  is  elevated  more  rapidly  than  the  latter.  At  the  same  time 
with  the  heating  one  observes  a  rapid  restoration  of  the  normal  turgor 
of  the  frozen  tissues  (F.S..  Belitskaya,  G.S.  Shatalova) . 

The  vasodilative  effect  in  the  depth  of  the  tissue  is  developed 
at  doses  which  do  not  give  a  subjective  perct otion  of  heat,  the  so- 
called  oligothermal  doses  (about  0.5  W) . 

Inasmuch  as  the  vascular  system  is  affected  during  frostbite, 
each  trauma  to  it  facilitates  increasing  the  pathological  changes  in 
the  frostbitten  tissue.  From  this  the  necessity  arises  for  a  basic 
measurement  of  the  UHF  field  varying  for  the  "latent"  and  the  period 
after  warming.  In  this  period  warming  has  already  set  in  and  the 
therapeutic  value  both  when  using  the  UHF  field  and  other  physical 
therapy  factors,  consists  of  decreasing  or  eliminating  the  inflammatory- 
degenerative  and  necrotic  processes  expressed  differently  depending  on 
the  degree  of  frostbite. 

V. A.  Militsyn,  on  the  basis  of  personal  experience  in  treating 
frostbite  with  the  UHF  field  emphasizes  that  the  smallest  overdose 
results  in  increasing  pain,  increasing  edema  and  with  second  degree 
frostbite  leads  to  bleeding  in  the  blisters,  etc.  An  increase  in 
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these  pathological  symptoms  with  overdoses  results  in  a  secondary 
spasm  of  the  vessels  from  overheating  tissues  after  the  use  of  the 
UHF  field.  Here  it  is  possible  also  that  continuing  heating  of  the 
tissue  after  the  use  of  the  UHF  field  plays  an  important  role. 

This  phenomenon  of  a  subsequent  increase  in  temperature  of  deep 
tissues  after  switching  off  the  UHF  field  was  established  in  an  ex¬ 
periment:  if  the  extremities  reach  a  temperature  up  to  +24°,  +27°  and 
the  field  is  shut  off,  then  a  further  increase  in  deep  temperature 
occurs  which  is  explained  by  the  adequately  restored  flow  of  blood. 
Independent  warming  of  the  extremities  occurs  in  a  warm  bath  but  its 
effect  is  not  stable  inasmuch  as  after  the  bath  is  stopped  the  tem¬ 
perature  for  a  certain  time  continues  to  increase  and  then  drops  again. 

A  pronounced  and  fairly  stable  deep  independent  warming  is  observed 
under  the  effect  of  the  UHF  electrical  field  in  persons  subjected  to 
frostbite. 

On  the  basis  of  the  special  features  described  for  the  UHF  field 
effect  on  the  thermal  condition  of  tissue  in  comparison  with  other 
physical  therapy  factors,  favorable  results  in  the  use  of  UHF  for 
frostbite  begin  to  be  understood  particularly  in  the  early  period 
when  the  pathological  changes  in  the  tissues  have  not  yet  been  reversed 
to  any  significant  degree.  Thus,  according  to  the  data  of  I.V.  Zherdin, 
in  persons  subjected  to  treatment  with  UHF  field  in  the  first  two  days 
after  frostbite,  third  degree  frostbite  does  not  generally  set  in. 

This  is  confirmed  by  V.F.  Yershov  in  material  for  use  of  the  UHF  field 
during  the  war  with  the  Byelofinns  and  particularly:  if  radiation  is 
begun  early  the  percentage  of  first  degree  frostbite  was  high  but  the 
percentage  of  third  degree  was  low;  with  late  radiation,  on  the  other 
hand,  the  percent  of  first  degree  is  low  and  third  degree  is  high. 

This,  of  course,  cannot  mean  that  when  third  degree  frostbite 
sets  in  it  can  be  converted  to  first  degree.  We  are  talking  about  the 
possibility  with  early  radiation  of  a  UHF  field  in  the  first  hours  and 
days  to  prevent  a  severe  course  of  frostbite  in  some  of  the  cases.  I.V. 
Zherdin  had  the  possibility  of  beginning  radiation  with  UHF  electrical 
field  in  the  first  days.  In  his  observations,  the  "early  use  of  UHF 
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clearly  changes  the  course  of  frostbite  —  improving  it;  the  process 
ends  with  the  least  loss  of  tissue  or  even  recovery." 

With  the  inflammatory-necrotic  process  developed,  after  warming 
with  an  UHF  electrical  field,  the  number  of  pathological  symptoms 
primarily  pain  and  swelling  are  considerably  decreased  or  eliminated. 
However,  one  must  take  into  consideration  the  negative  aspects  of  the 
use  of  UHF  including  an  increase  in  bleeding  of  the  tissues,  breakdown 
in  granulation  and  disturbance  of  the  barrier  function  of  the  demarca¬ 
tion  ridge. 

Physical  therapists, both  Soviet  and  foreign  who  have  used  this 
method  of  treatment  for  frostbite  uiic.ninously  remark  on  the  pain  re¬ 
moving,  antiinflammatory  mummification  effc  ;t  of  the  UHF  field. 

The  earlier  physical  methods  of  treatment  are  used, the  more 
favorable  is  the  outcome  for  all  four  degrees  of  frostbite. 

Selection  of  the  method  and  dose  depends  on  the  severity  and 
extent  of  pathological  changes.  With  first  degree  frostbite  the 
physical  therapy  methods  are  using  in  order  to  decrease  pain  and 
combat  dystonia  of  the  vascular  walls,  as  well  as  increase  pene¬ 
trability  of  it  by  stases. 

With  first  degree  frostbite,  necrosis  of  the  tissue  is  macro- 
scopically  absent;  microscopically  one  observes  marked  disorders  of 
the  tonus  of  the  vascular  wall  and  circulation.  Capillariscopically 
one  observes  phenomena  of  the  so-called  spastic-atonic  symptomocomplex . 
The  visible  vessels  are  not  outlined  clearly  as  if  immersed  in  peri- 
capillary  edema.  In  order  to  eliminate  these  reversible  vascular 
changes  ultraviolet  radiation  is  used  in  massive  doses  —  10-20-30 
and  even  up  to  60  biodoses.  In  the  first  days  of  radiation  usually  the 
treatment  is  conducted  each  day  for  four  days.  When  using  these 
massive  doses  the  pain  is  decreased,  stases  are  eliminated,  the  flow 
of  blood  is  speeded  up  and  dystonia  of  the  vascular  wall  is  decreased. 
This  is  explained  by  the  effect  of  ultraviolet  rays  on  the  capillaries 
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(the  capillaries  found  in  a  collapsed  state  begin  to  circulate  the 
blood) .  Then  resorption  of  the  edematous  fluid  is  speeded  up,  the 
tissue  becomes  more  elastic,  edema  decreases  and  functions  improve. 

Of  the  other  methods,  light  treatment  is  used  with  topical  light 
baths  and  the  heat  lamps,  thermal  topical  water  baths  with  temperature 
36-37°,  and  also  local  baths  with  contrasting  temperatures  —  from 
37°  to  40°  and  from  22°  to  18°.  First  degree  frostbite  during  World 
War  II  was  widely  treated  with  topical  darsonvalization,used  for  frost¬ 
bite  even  in  the  first  months  of  the  war  with  the  Byelofinns.  This 
method  also  improves  the  tonus  of  the  vascular  wall,  accelerates  the 
flow  of  blood,  decreases  pain  and  swelling. 

A  rapid  effect  is  achieved  by  early  use  of  the  VHF  electrical 
field  in  oligothermal  doses  with  a  small  gap  of  1  cm  lasting 
of  5-10  minutes  daily.  The  course  of  treatment  is  very  short  — 

2-3  procedures. 

If  vascular  disturbances  of  a  stagnant  character  with  the  develop¬ 
ment  of  cyanosis  predominate  in  the  clinical  picture, topical  darsonval- 
zation  is  indicated;  with  sharply  pronounced  manifestations  of  inflam¬ 
mation  and  edema,  the  VHF  electrical  field;  with  pronounced  pain  — 
sequential  use  of  VHF  and  ultraviolet  radiation.  If  pain  is  due  to 
arthritis  and  myocyotosis  accompanying  the  results  of  cooling,  methods 
of  heat  treatment  are  the  most  indicated. 

Early  treatment  by  physical  exercise  facilitates  restoring  func¬ 
tions  of  frozen  extremities  (V.V.  Gorinevskaya  et  al. )  . 

With  second  degree  frostbite,  physical  therapy  is  used  in  order 
to  affect  the  inflammatory  reaction  developing  with  death  of  the  upper 
layers  of  the  epidermis  and  the  formation  of  blisters  which  are  usually 
removed  before  physical  therapy.  Alternating  changes  in  peripheral 
circulation  are  marked  in  the  form  of  venous  stagnation,  foci  of 
hemorrhaging,  stases  and  edema. 


In  the  first  stage  antiinflammatory  measures  are  taken  in  order 
to  protect  the  tissue  from  infection,  accelerate  regeration  and 
decrease  pain.  Experience  showed  that  it  was  advantageous  to  use  the 
so-called  open  method  of  treatment  of  frostbite  where  the  frostbitten 
extremity  is  put  under  a  housing  fitted  with  one  or  two  incandescent 
bulbs  of  40-60  W. 

With  second  degree  frostbite  basically  the  same  methods  of  phy¬ 
sical  therapy  are  used  as  with  first  degree  but  in  a  different  dosage. 

In  order  to  decrease  pain,  topical  ultraviolet  radiation  is  used  once 
every  2-3  days,  in  10-15  biodoses  and  also  extra-focus  radiation  of 
the  appropriate  reflexogenic  zones  once  every  4-5  days. 

One  should  keep  in  mind  that  the  photosensitivity  of  the  skin 
during  frostbite  is  sharply  decreased  which  is  evidence  of  the  involve¬ 
ment  of  the  vegetative  nervous  system. 

After  ultraviolet  radiation  in  the  indicated  doses,  the  response 
reaction  appears  in  the  form  of  intense  multiplication  of  the  epi¬ 
thelial  cells;  this  is  one  of  the  signs  of  an  increase  in  the  re- 
generative-reparation  process.  The  extra- focus  radiation  (4-6-8 
biodoses) ,  besides  decreasing  pain  gives  a  stimulus  for  increasing 
regeneration  and  this  is  desirable  once  every  4-5  days  alternating 
with  local  radiation  in  view  of  the  fact  that  the  "focus  ultraviolet 
radiation  stimulates  the  regenerative  process  only  in  the  first  few 
sessions"  (I. A.  Piontkovskiy) . 

Of  the  methods  of  electrical  therapy,  electrophoresis  of  novo- 
caine  and  dionine  is  used  both  for  pain  relief  and  stimulation  of 
blood  circulation. 

The  use  of  the  UHF  electrical  field  has  an  antiinflammatory  effect. 
At  first  pain  is  reduced  or  it  disappears  during  the  session  or  is 
absent  even  for  some  time  after  it  but  then  the  light  intervals  are 
lengthened  and  in  a  large  number  of  patients  after  5-6  sessions  the 
pain  is  fully  stopped.  In  all  of  them  without  exception  very  rapid 
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decrease  in  swelling  occurs.  The  UHF  electrical  field  is  used  also 
topically  for  foci  of  damage,  encompassing  a  small  section  of  the  sur¬ 
rounding  healthy  tissue  and  also  on  the  appropriate  ref lexogenetic 
zones.  The  expediency  of  combining  the  local  effect  of  the  UHF  field 
with  subsequent  ultraviolet  irradiation  is  established  by  a  test 
method. 

In  order  to  suppress  pain  and  stimulate  blood  circulation  dia- 
thermia  is  used  by  longitudinal  and  lateral  methods.  The  more  proximal 
parts  of  the  extremities  are  subjected  to  heating. 

The  methods  of  physical  therapy  used  often  make  it  possible  from 
session  to  session  to  observe  a  favorable  effect  on  the  basic  symp¬ 
toms  of  frostbite;  this  is  reflected  in  the  capillaroscopic  picture. 

Then  the  background  of  the  fields  of  vision  are  apparent,  the  vascular 
loops  are  enlarged  and  more  correctly  positioned;  aneurysmatic  swelling 
disappears  and  the  loops  are  more  clearly  enlarged  which  is  a  sign  of 
the  disappearance  of  the  edems;  this  occurs  with  the  change  in  rate, 
character  and  rhythm  of  the  blood  flow.  According  to  Ye. A.  Zakharova, 
the  pathological  state  of  the  vessels,  however,  is  not  fully  recovered 
in  spite  of  the  clinical  improvement. 

As  is  well  known  with  third  degree  frostbite  the  entire  thickness 
of  the  skin  is  damaged,  the  subcutaneous  cells  and  other  soft  tissues  as 
well.  Necrotic  tissue  is  covered  with  bubbles  and  one  observes  a  granu¬ 
lated  surface.  The  problem  of  physical  therapy  also  envolves  eliminat¬ 
ing  pain,  accelerating  rejection  of  the  necrotic  tissues  with  the 
formation  of  demarcation  lines,  improvements  and  acceleration  in  the 
development  of  granulated  tissue  and  prevention  of  infection. 

With  third  and  fourth  degree  frostbite,  among  the  physical  therapy 
methods,  the  best  is  the  UHF  electrical  field. 

After  the  first  radiation  treatments,  the  pain  and  edema  usually 
drop.  The  further  problem  is  freeing  the  organism  of  the  necrosis 
focus.  By  using  the  UHF  electrical  field  it  is  prepared  in  the  same 
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way  as  preparation  for  surgical  intervention.  Oligothermal  doses 
stimulate  the  growth  and  development  of  young  granulation  tissue. 

Development  of  granulation  tissue  is  activated  also  by  ultra¬ 
violet  radiation.  The  intensity  of  radiation  must  not  exceed  2-3 
biodoses  locally  and  outside  the  focus  on  the  ref lexogenetic  zone 
or  on  other  undamaged  surfaces  of  the  body  it  is  3-6  biodoses  at 
intervals  of  4-5  days. 

The  development  of  granulation  tissue  is  stimulated  by  other 
simple  methods  of  light  treatment  particularly  infrared  radiation. 
With  flabby  granulation  and  inadequate  epithelialization  it  is  rec¬ 
ommended  that  one  use  paraffin  applications  for  12-24  hours  (Obrant) . 
In  order  to  combat  immobility  of  the  joints  physical  exercise  methods 
are  used. 

For  fourth  degree  frostbite  physical  therapy  procedures  usually 
call  for  the  UHF  electrical  field  for  a  period  of  3-5  days  after  con¬ 
ducting  necrotomy  and  necrectomy.  After  removal  of  the  necrotic  sec¬ 
tions  massive  doses  of  ultraviolet  radiation  are  indicated.  When  the 
process  changes  to  the  granulation  stage  again  it  is  recommended  that 
one  use  a  UHF  field  and  hypoerythermatous  doses  of  ultraviolet  ra¬ 
diation.  When  using  the  UHF  field  mummification  occurs  more  rapidly 
as  well  as  formation  of  the  demarcation  line. 

Purulent-septic  complications  caused  in  the  period  of  physical 
therapy  require  strict  surgical  intervention  after  which  with  the 
appropriate  indications  one  can  continue  physical  methods  of  treat¬ 
ment. 


Treatment  of  stumps  formed  after  incorrect  treatment  of  frostbite 
is  successfully  done  with  a  combined  use  of  ultraviolet  radiation  in 
the  UHF  field.  According  to  data  of  I. I.  Levin,  Ye. A.  Zakharova  et  al. , 
gray  granulation  covered  with  purulent  encrustation,  under  the  effect 
of  massive  doses  of  ultraviolet  rays  (300-800  ultraviolet  units)  com¬ 
pletely  changed  its  appearance;  it  became  rosy  pink  and  the  growth 
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in  fungiform  granulation  decreased. 

With  the  appearance  of  pronounced  edema  and  pain  in  patients 
with  stumps  from  frostbite,  the  authors  used  an  alternating  UHF 
field  for  10  minutes  with  a  gap  of  1-2  cm  and  power  up  to  3  W.  After 
4-5  sessions,  the  clinical  picture  was  considerably  changed. 

With  an  adequate  dosage  after  2-5  sessions,  purification  of  the 
infected  ulcers  occurs  and  after  3-5  sessions  swelling  disappears  and 
healing  begins. 

After  completion  of  the  formation  of  a  demarcation  zone  and  the 
beginning  of  mummification  it  is  recommended  that  the  extra-focus 
radiation  with  massive  doses  of  ultraviolet  rays  100-1000  ultraviolet 
units  according  to  Zal'kindson  be  used. 

The  expediency  of  subsequent  combined  treatment  of  frostbite  with 
UHF  and  ultraviolet  radiation  is  confirmed  by  other  authors. 

With  this  combined  therapy  one  notes  a  rapid  elimination  of 
swelling,  a  change  of  the  moist  gangrene  to  dry,  acceleration  of 
epithelialization  and  scarring.  Alternating  these  methods  gave  the 
following  results.  First  each  factor  gives  a  favorable  effect  and 
this  effect  decreases  or  disappears  completely,  apparently,  as  a  re¬ 
sult  of  the  tissue  becoming  accustomed  to  the  series  of  single 
stimuli.  Experience  in  treating  frostbite  showed,  in  this  way,  that 
changing  the  stimuli  is  advantageous  in  spite  of  the  long  use  of  one 
or  another  method. 

Positive  results  of  treating  first  and  second  degree  frostbite 
with  combined  use  of  the  UHF  electrical  field  and  erythematous  doses 
of  ultraviolet  rays  were  observed  by  Korolev  and  Rokitavskiy. 

Experience  in  conducting  functional  therapy  in  hospitals  by 
combining  methods  of  physical  therapy  and  treatment  with  gymnastics 
showed  the  advantages  of  this  combination. 
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From  what  has  been  said  above  it  follows  that  with  treatment  of 
frostbite  positive  results  can  be  achieved  by  using  separate  methods 
of  physical  therapy  and  by  combining  them. 

During  World  War  II  and  then  in  the  post  war  years  also  nat¬ 
ural  therapeutic  factors  were  used  in  the  form  of  health  resort  treat¬ 
ment  mainly  for  the  aftereffects  of  frostbite.  Gas  waters  were  used, 
mud  packs,  heliotherapy,  climate  therapy,  and  napthalene.  The  first 
experience  in  treating  frostbite  with  natural  waters  containing  sulfur 
and  hydrogen  goes  by  to  1940  (A. G .  Pershin).  A . G .  Pershin  observed  50 
patients  with  frostbite  received  during  the  war  with  the  Byelofinns. 

The  most  effective  results  were  achieved  with  flabby  granulated  sur¬ 
faces.  In  these  cases,  combined  therapy  was  used:  Matsestin' skiy  baths , 
solar  treatment,  diet  rich  in  vitamin  C  and  potassium.  The  author 
emphasizes  that  Matsestin' skiy  baths  have  a  pain  reducing  effect  and 
improve  pulsation  of  arteries  in  the  feet.  An  analysis  of  the  dynamics 
of  vasomotor  disorders  made  it  possible  for  the  author  to  propose  that 
treatment  with  Matsestin'skiy  sulfur-hydrogen  waters  helps  prevent 
endarteritis . 

There  are  observations  showing  that  water  containing  iron  and 
carbon-hydro-carbonate-sulfate-sodium-potassium  waters  have  a  favor¬ 
able  effect  on  frostbite  (I. A.  Valedinskiy,  V.A.  Druleva) .  V.A. 

Druleva  treated  100  patients  with  iron  water  baths.  Most  of  the 
patients  had  suffered  from  third  and  fourth  degree  frostbite.  79 
patients  were  treated  early  —  8-10  days  after  frostbite.  The  dur¬ 
ation  of  the  treatment  of  the  patients  suffering  from  third  degree 
frostbite  equals  3-4  weeks  and  in  certain  cases  5-6.  With  fourth 
degree  frostbite,  2-3  days  after  amputation  of  one  or  another  part 
of  the  damaged  extremity  (48  cases)  treatment  with  the  baths  was 
begun.  Healing  of  the  wounded  surface  occurred  without  complications 
(31  cases) . 

Also,  a  favorable  effect  was  noted  from  "Yessentuki  Narzan" 
gas  waters  used  in  88  cases  of  third  degree  frostbite  (A.S.  Vishnevskiy). 
The  baths  made  of  "Yessentuki  Narzan,"  in  combination  with  therapeutic 
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physical  exercise  and  the  generally  used  measures  were  very  effec¬ 
tive  in  these  patients. 

All-union  type  resorts  were  used  for  treating  frostbite  including 
the  mud  resorts  at  Saki,  Yevpatoriya,  Maynaki.  V.A.  Shturm  observed 
188  cases  of  frostbite  71  of  which  had  wounds  and  frostbite.  The 
author  tended  to  use  mud  baths  with  average  temperature.  The  high 
temperatures  in  his  observations,  not  only  did  not  have  a  favorable 
effect  on  healing  of  the  ulcerated  stump  but  caused  an  increase  in 
ulceration  and  in  a  number  of  cases  a  relapse  after  healing. 

V.G.  Dik,  on  the  basis  of  experience  in  treating  frostbite  with 
mud  in  the  Caucasus  mineral  waters,  also  considers  it  advantageous  to 
use  decreased  temperatures  when  treating  the  aftereffects  of  frostbite. 

A  method  of  mud  compresses  was  developed  for  treating  frostbite  cases. 

V.A.  Shturm  and  V.G.  Dik  explain  the  necessity  for  using  average 
stimuli  of  a  thermal  magnitude  in  the  presence  of  alternating  and 
trophic  changes  for  the  aftereffects  of  frostbite. 

According  to  Vishnevskiy,  treatment  with  an  open  method  using 
baths  comprised  of  "Yessentuki  Narzan"  and  a  complex  resort  therapy 
gives  outstanding  results  both  anatomically  and  functionally. 

A  favorable  effect  of  the  Matsestin' skiy  baths  on  the  regenerative 
process  can  be  explained  by  an  improvement  in  the  state  of  the  periph¬ 
eral  circulation  and  tissue  exchange.  An  important  role  probably  is 
played  by  active  histamine-like  substances  which  are  released  in  the 
skin.  Positive  results  of  using  hydrogen  sulfide  Matsestin' skiy  waters 
can  also  be  explained  by  stimulation  of  tissue  breathing  by  the 
hydrogen  sulfide. 

The  very  powerful  effect  of  the  Matsestinsky  hydrogen  sulfide 
waters  on  the  regenerative  process  was  noted  by  I. A.  Valedinskiy, 

S.S.  Girgolav  and  his  school.  K.M.  Bykov,  G.L.  Frenkel'  et  al.  turn 
their  attention  to  the  fact  that  local  hypothermia,  the  pathological 
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state  of  circulation  and  exchange  of  the  distal  part  of  the  organism 
involve  a  number  of  aftereffects  in  the  entire  organism  and,  in  turn, 
the  opposite  extremity.  This  position  takes  on  importance  when  treat¬ 
ing  frostbite  with  physical  factors.  The  necessity  for  using  physical 
therapy  measures  not  only  in  local  procedures  but  for  damaged  extremi¬ 
ties  becomes  fully  obvious  but  it  must  be  done  outside  the  focus  of 
general  effect. 

According  to  this  method,  as  one  sees  from  what  has  been  presented 
above,  during  World  War  II,  the  physical  therapy  treatment  with  thera¬ 
peutic  waters  for  frostbite  was  accomplished.  The  positive  results 
obtained  are  evidence  of  the  correctiness  of  this  complex  treatment 
process  preceding  and  following  the  ordinary  operative  intervention. 

Due  to  the  fact  that  the  reactive  phenomena  on  the  part  of  frost¬ 
bitten  tissue  are  detected  very  soon  after  warming  with  the  help  of 
mobile  physical  therapy  units,  it  appeared  possible  where  military 
circumstances  permitted  to  provide  the  early  use  of  the  methods  of 
physical  therapy  for  frostbite  which  have  been  enumerated.  Here 
differentiated  instructions  where  established  for  each  method  sep¬ 
arately  and  for  a  combination  of  them  into  a  whole  complex  of  physical 
therapy  in  surgical  treatment  of  frostbite. 

General  treatment  methods.  General  treatment  for  frostbite  is 
directed  at  the  fastest  possible  restoration  of  strength  of  the 
organism  and  support  of  its  regenerative  capabilities.  It  is  carried 
out  from  the  first  days  of  frostbite.  Later  on  a  good  deal  of 
attention  is  devoted  to  the  vitamin  balance  of  the  organism  in  order 
to  begin  appropriate  nutrition. 

General  illness  involved  with  the  cooling  of  the  body  which 
often  accompanies  frostbite  is  treated  according  to  the  general  rule 
like  complications  occurring  during  frostbite.  Treatment  of  frostbite 
is  accomplished  depending  on  the  character  of  the  complications  taking 
into  consideration  the  tendency  for  most  complications  toward  a  flabby 
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course. 


Surgical  Treatment 


Frostbite  accompanied  by  gangrene  of  a  large  or  small  segment  of 
an  extremity,  according  to  modern  classification  belongs  to  the  fourth 
degree  which  was  given  surgical  treatment  for  a  long  time. 

In  the  nineteenth  century  and  earlier  most  surgeons  maintained 
opinions  as  to  the  necessity  for  early  amputation  of  the  extremities 
particularly  during  frostbite  in  wartime.  They  had  weighty  evidence 
to  base  this  on  inasmuch  as  significant  part  of  the  frostbite  occurred 
with  moist  gangrene  with  the  development  of  septic  complications  and 
had  a  high  mortality  rate. 

In  the  French  army  in  the  war  of  1854-1855  more  than  20.0%  of 
all  victims  of  the  cold  died  as  a  result  of  complications.  During 
the  war  in  1870-1371  in  a  smcie  -.capital  200  persons  died  as  a  result 
of  frostbite.  Brazhnevskiy  1;.  ta*  Russo-Turkish  war  in  1877-1878  noted 
52  fatal  cases  out  of  800  cases  of  frostbite  (6.5%). 

As  methods  of  aseptics  and  antiseptics  were  introduced  into  sur¬ 
gical  practice  the  number  of  complications  was  reduced  for  severe 
frostbite  and  the  death  rate  was  reduced. 

By  the  end  of  the  last  century  certain  surgeons  proposed  the 
use  of  conservative  treatment  recommending  that  early  amputation  be 
avoided  waiting  for  the  appearance  of  a  clear  line  of  demarcation. 
Certain  authors  recommended  in  general  refraining  from  amputation 
waiting  for  the  frostbitten  area  to  reject  the  necrotic  tissue. 
Nevertheless,  at  the  beginning  of  the  first  world  war  1914-1918  as 
in  the  preceding  wars  (1904-1905,  1912-1913)  early  amputation  for 
frostbite  was  very  widely  used. 

V.V.  Gorinevskaya  notes  that  unfamiliarity  with  the  "conservative 
method  of  treatment  of  frostbite  resulted  in  the  fact  that  experienced 
doctors  widely  used  primary  amputation  for  frostbitten  extremities  and 
as  a  result  a  large  number  of  invalids  with  amputations  of  two,  three 
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or  sometimes  four  extremities  exists. 


Unsatisfactory  results  of  early  amputations,  large  numbers  of 
suppuration,  phlegmon  and  other  complications  on  the  one  hand  and  a 
relatively  favorable  course  with  an  insignificant  number  of  complica¬ 
tions  during  conservative  treatment  on  the  other  facilitates  re¬ 
considering  views  for  treatment  of  frostbite. 

Beginning  in  1915  a  significant  number  of  works  appeared  in  the 
press  propagandizing  the  use  of  conservative  methods  for  treatment  of 
frostbitten  sections. 

The  overwhelming  majority  of  the  French  and  German  authors  favored 
conservative  methods  of  treatment  of  frostbite.  As  a  result  of  the 
publication  of  these  works  not  only  was  the  number  of  early  amputations 
decreased  but  also  surgical  activity  was  sharply  reduced  for  treatment 
of  frostbite.  In  the  French  army  according  to  Jacob's  data,  the  num¬ 
ber  of  amputations  for  trench  foot  compiled  in  January-April  1914  as 
1.4%  of  the  number  of  all  injuries  was  reduced  to  0.79%  in  December 
1917  and  in  January  1918.  This  decrease  in  the  number  of  amputations 
was  noted  in  the  German  army. 

Thus,  the  majority  of  surgeons  supported  conservative  methods  of 
treatment  expecting  spontaneous  separation  of  the  necrotic  sections. 
However  it  should  be  pointed  out  that  strictly  conservative  treatment 
was  accompanied  not  only  by  long  maintenance  of  the  patients  in  treat¬ 
ment  institutions  but  in  a  number  of  cases  one  noted  the  development 
of  increasing  inflammatory  complications  in  the  form  of  phlegmons, 
phlebitis  and  often  severe  increasing  intoxications.  As  a  result  of 
conservative  treatment,  incomplete  combinations  appeared  with  scars 
joined  to  the  underlying  tissue  which  were  easily  ulcerated.  Often 
one  observed  the  formation  of  trophic  ulcers.  Such  a  situation  satis¬ 
fied  neither  the  surgeons  nor  the  patients  and  was  a  stimulus  for 
taking  more  activity  in  treatment  of  frostbite. 
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However  this  activity  in  most  cases  was  limited  to  measures  which 
facilitated  more  rapid  mummification  of  necrotic  tissue  and  their 
separation.  For  this  purpose  different  methods  of  physical  therapy 
and  medication  were  used. 

Only  a  few  surgeons  undertook  greater  action;  they  removed  necrotic 
sections  sometimes  along  the  line  of  demarcation  and  sometimes  within 
the  limits  of  the  necrosis  in  the  area  near  the  line  of  demarcation  of 
a  joint,  and  sometimes  along  the  proximal  line  of  demarcation. 

In  certain  cases  incisions  were  made  for  the  entire  depth  of  the 
necrosis  in  order  to  cause  an  acceleration  of  mummification. 

However,  these  operative  interventions  do  not  have  the  same  char¬ 
acter  as  had  been  developed  and  adopted  in  the  Soviet  army  as  necrectomy. 
In  the  post  war  years  a  certain  amount  of  work  was  done  in  plastic 
surgery  necessary  as  a  result  of  frostbite;  this  is  evidence  of  the 
unsatisfactory  results  with  conservative  treatment  of  frostbite.  Among 
these  works  attention  should  be  given  to  the  report  by  N.N.  Petrov  as 
to  12  cases  of  plastic  surgery  for  skin  shredding  with  unhealed  ulcers 
on  the  foot  after  frostbite. 

The  Civil  War  in  Spain  (1936-1938)  during  which  there  were  a  few 
cases  of  frostbite  did  not  produce  anything  new  in  methods  for  opera¬ 
tive  treatment  of  frostbite  if  one  does  not  count  intervention  in  the 
sympathetic  nervous  system. 

On  the  whole  in  the  question  of  treatment  of  frostbite,  in  spite 
of  separate  attempts  to  conduct  active  treatment  right  up  to  the  second 
world  war,  conservative  views  continued  to  predominate. 

In  the  Soviet  Union  in  the  middle  1930' s,  the  problem  of  frostbite 
was  subjected  to  a  basic  reconsideration  and  complex  study  by  the  S.S. 
Girgolav  school.  In  connection  with  new  views  on  the  existence  of 
processes  during  frostbite,  questions  of  treatment  were  reconsidered. 

As  a  result  of  practical  work  in  this  field  which  coincided  with  the 
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war  with  the  Byelofinns  (1939-1940)  a  new  method  of  treatment  of  frost¬ 
bite  was  developed  and  scientifically  founded. 

An  increase  in  the  interest  in  treating  frostbite  could  be  noted 
in  capitalist  countries;  this  was  due  to  the  appearance  of  a  consider¬ 
able  number  of  cases  of  frostbite  at  the  beginning  of  the  second  world 
war.  However,  in  the  field  of  operative  treatment  it  is  impossible  to 
note  any  kind  of  progress  except  for  fairly  broad  use  of  operations  on 
the  sympathetic  nervous  system. 

The  general  tactics  of  foreign  surgeons  could  be  anticipation  of 
the  suppuration  of  necrotic  tissues;  only  with  a  prolonged  process  of 
suppuration  did  some  of  them  advocate  early  amputations  in  order  to 
speed  up  the  formation  of  the  stump  and  to  achieve  its  full  value. 

Other  authors  continued  to  stick  with  conservative  positions  using 
operative  intervention  only  to  correct  stumps  after  self-suppuration. 

The  war  with  the  Byelofinns  attracted  the  attention  of  Soviet 
surgeons  to  the  question  of  treatment  of  frostbite.  However,  a  pre¬ 
dominant  conservative  use  in  this  field  and  lack  of  practical  experience 
showed  up  in  the  surgical  tactics  for  treating  high  degrees  of  frost¬ 
bite  . 

Most  surgeons  continued  to  support  conservative  methods  of  treat¬ 
ment.  Ya.M.  Lurye  indicates  that  among  the  surgeons  the  wait  and  see 
conservative  approach  predominated  or  the  idea  that  “almost  all 
patients  should  be  treated  conservatively  up  to  the  point  where  the 
demarcation  line  is  defined  at  the  level  separating  the  nonviable 
part  of  the  foot." 

Treatment  periods  for  fourth  degree  frostbite  presented  in  the 
works  of  A.F.  Lukanova,  O.N.  Bychkovoy,  Ya.A.  Naftoleva  et  al.,  based 
on  observations  relating  to  the  war  with  the  Byelofinns,  in  a  number 
of  cases  were  120-150  days.  One  should  take  into  consideration  that 
the  indicated  time  periods  related  only  to  patients  who  had  completed 
treatment. 
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As  a  result  of  incompletely  healed  stumps  which  formed  with 
conservative  methods  of  treatment,  frequent  development  of  osteo¬ 
myelitis,  trophic  ulcers  and  other  disorders,  some  of  the  patients 
were  readmitted  to  treatment  institutions  (A. I.  Kulikova  et  al.,  1940). 
This  was  in  conflict  with  positions  of  Soviet  physicians  who  re¬ 
quired  complete  treatment  i-n  as  short  a  time  period  as  possible  for  the 
return  of  persons  injured  in  the  war  to  creative  duty  and  the  return 
of  as  many  as  possible  to  military  service. 

The  unfavorable  results  and  length  of  treatment  lead  to  a  re¬ 
consideration  of  old  views.  Certain  surgeons  began  more  active  in¬ 
tervention  for  fourth  degree  frostbite  but,  as  a  result  of  the  ab¬ 
sence  of  adequate  experience  in  treating  frostbite,  selection  of  the 
level  and  time  period  of  operations  in  a  number  of  cases  was  unsuc¬ 
cessful.  Amputation  sometime  was  conducted  before  eliminating  acute 
inflammatory  phenomena;  this  often  showed  up  in  the  general  condition 
of  the  patients  and  could  not  facilitate  healing.  In  other  cases, 
amputation  was  made  along  the  line  of  demarcation  which  also  often 
caused  the  development  of  complications,  prolonged  treatment  and 
could  not  facilitate  the  formation  of  a  stump. 

Cutting  off  the  limb  along  the  line  of  demarcation  as  a  method 
of  operative  treatment  for  frostbite  was  fairly  widespread.  In  the 
material  by  O.N.  Bychkovoy  and  Ya.A.  Nafftol'eva  amputation  along  the 
line  of  demarcation  occurred  in  2/3  of  all  operations.  For  191  cases 
of  fourth  degree  frostbite,  A. I.  Kulikova  showed  94  cases  of  amputa¬ 
tion  along  the  line  of  demarcation  and  several  above  it. 

The  method  of  amputation  at  first  glance  appears  to  have  low 
trauma  and  facilitate  rapid  healing.  Actually  amputation  takes  place 
in  an  area  where  the  soft  tissue  is  already  demarcated  by  granulation 
from  the  zone  of  necrosis  and  where  the  bone  to  a  known  degree  has 
been  subjected  to  resorption.  Therefore  such  intervention  does  not 
require  much  time;  usually  in  these  cases  one  can  use  short-term 
ether  or  cloroethyl  anesthetic.  Cutting  of  the  tissue  does  not 
produce  significant  bleeding  and  the  necessity  for  tying  off  the 
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vessels  is  nonexistent.  However,  here  these  advantages  are  only 
illusory.  Both  the  immediate  results  and  the  final  outcome  are  far 
from  satisfactory  due  to  the  fact  that  operative  intervention  is 
in  a  zone  with  very  damaged  trophic  tissue. 

Observations  for  1940  and  later  indicated  that  this  intervention 
did  not  leave  the  patient  without  effect.  Usually  an  increase  in  tem¬ 
perature  was  noted  lasting  1-2  days  after  the  operation  and  sometimes 
continuing  for  many  days;  this  could  be  explained  by  the  breakdown  in 
the  granulated  tissue  and  an  increase  as  a  result  of  this  intoxication. 

In  one  of  the  hospitals  in  1943,52  amputations  along  the  line  of 
demarcation  showed  3  cases  of  severe  intoxication  and  3  cases  developed 
sepsis.  In  16  patients  a  sharp  rise  in  temperature  was  noted  which  had 
been  normal  or  subnormal  up  until  then  and  the  development  of  different 
increases  in  complications  including  lymphangitis  ,  osteomyelitis, 
phlegmons,  etc. 

Of  12  patients  with  amputations  along  the  line  of  demarcation 
(1940)  only  two  of  the  wounds  healed  with  a  fine  scar  attached  to  the 
bone  on  the  average  117  days  after  the  frostbite  occurred.  In  5  cases 
the  patients  were  evacuated  with  unhealed  wounds  at  an  average  of  207 
days  after  the  frostbite  had  occurred.  5  cases  underwent  reamputation. 

N.F.  Rupasov  notes  that  in  29.0%  of  cases  of  fourth  degree  frost¬ 
bite  treated  with  methods  of  amputation  along  the  line  of  demarcation, 
reamputation  was  required  later  on.  Of  682  men  with  stumps,  after 
frostbite  treated  with  the  indicated  method,  according  to  the  report  by 
Ya.M.  Lur'ye,  more  than  40.0%  were  fitted  with  prosthetic  devices  only 
5  months  after  the  frostbite  had  occurred  due  to  the  presence  of  var¬ 
ious  defects  in  the  stumps  which  required  additional  treatment. 

A.D.  Postnov  and  R.M.  Ryskin  stated  that  in  60.0%  of  the  patients 
after  frostbite  showed  granulation  with  suppurative  separation  on  the 
stumps  (health  resort  hospitals) .  D.A.  Novozhilov  observed  in  1/3  of 
the  health  resort  hospiatls  fistulas  and  trophic  ulcers. 


The  characteristics  presented  of  intervention  according  to  the 
type  of  amputation  along  the  demarcation  line  indicates  that  this 
type  of  operation  is  irrational,  is  accompanied  by  a  significant  num¬ 
ber  of  complications,  does  not  reduce  the  time  period  for  treatment 
adequately  in  comparison  with  the  conservative  treatment  and  does  not 
produce  good  recovery.  Mainly  one  concludes  that  cutting  along  the 
demarcation  line  does  not  turn  out  to  be  the  final  operation. 

The  experience  in  World  War  II,  (see  below)  makes  it  possible  to 
categorically  oppose  the  method  of  amputation  along  the  line  of  de¬ 
marcation  as  bei ,.g  scientifically  unfounded  and  not  producing  positive 
results . 

During  the  war  with  the  Byelofinns,  certain  surgeons,  not  satis¬ 
fied  with  the  results  of  conservative  treatment, began  to  use  typical 
amputations  of  the  extremities  not  only  with  the  development  of  com¬ 
plications  and  the  threat  of  death  for  the  patient  but  in  order  to 
decrease  the  time  of  treatment  and  decrease  the  danger  of  complications. 

Under  the  direction  of  F.D.  Bogdanov  in  hospitals  in  the  deep 
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rear,  O.N.  Bychkovoy  and  Ya.A.  Naftol'^eva  amputated  above  the  de¬ 
marcation  line  without  suturing  of  the  wound.  In  191  cases  of  fourth 
degree  frostbite,  A. I.  Kulikova  reports  9  amputations  of  the  toes  and 
distal  segments  of  the  foot. 

M.S.  Yusevich  and  his  coworkers  amputated  several  tens  of  times 
above  the  demarcation  boundary  and  in  a  number  of  cases  obtained  heal¬ 
ing  with  good  mobile  scars  which  did  not  interfere  with  prosthetic 
treatment.  In  other  cases  after  6-7  months  healing  of  the  wounds  had 
not  yet  been  achieved. 

Modern  views  on  operative  treatment.  In  the  winter  of  1939-1940, 
at  a  clinic  in  the  surgical  hospital  of  the  Military  Medical  Academy 
im.  S.M.  Kirov,  a  method  was  developed  for  operative  treatment  of  frost¬ 
bite  developed  from  the  theoretical  work  considered  above  by  the 
faculty  and  in  subsequent  years  these  were  broadly  used  and  recommended 
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in  official  instructions  and  manuals.  This  method  includes  complex 
treatment  including  different  medications  and  physical  therapy  meas¬ 
ures  . 


Essentially  the  modern  operative  treatment  for  frostbite  is  made 
up  of  two  types  of  intervention  separated  from  each  other  by  a  certain 
time  interval. 

Early  surgical  treatment  of  frostbite.  The  first  intervention 
includes  a  complex  of  measures  known  as  early  treatment.  This  in¬ 
cludes  the  removal  of  blisters,  making  incisions  and  cutting  off  the 
necrotic  sections. 

Early  treatment  must  be  done  only  when  one  can  be  sure  of  deter¬ 
mining  the  irreversibility  of  necrotic  changes  and  to  discover  the 
gangrene  in  certain  sections  even  before  the  appearance  of  a  pro¬ 
nounced  demarcation  line. 

Practice  showed  that  5-6  days  from  the  time  of  frostbite  one  can 
determine  the  boundaries  of  gangrene. 

A  sign  that  gangrene  has  set  in  is  the  absence  of  pain  and  tem¬ 
perature  sensitivity  and  also  blood  circulation  during  injections  and 
incisions.  In  doubtful  cases  one  can  resort  to  using  a  skin  thermo¬ 
meter  which  was  discussed  above.  Then  one  should  keep  in  mind  in  the 
first  place  that  necrosis  often  affects  only  the  surface  of  the  tis¬ 
sue  and  secondly  that  as  a  result  of  the  spastic  state  of  the  vessels 
immediately  after  injection  or  incision  the  blood  flow  is  not  pos¬ 
sible.  Taking  into  consideration  the  fact  that  during  early  treatment 
one  must  observe  a  certain  sequence  of  actions,  incisions  are  made  by 
layers  waiting  a  few  minutes  before  making  cuts  into  deeper  tissue. 
With  a  certain  amount  of  experience  the  danger  of  making  cuts  through 
living  tissue  is  minimum.  Inasmuch  as  all  intervention  is  done  on 
dead  tissue,  no  anesthetic  is  required.  This  makes  it  possible  to 
control  the  correctness  of  the  intervention  being  conducted.  One  must 
only  taking  into  consideration  that  the . anatomic  entirety  of  the 
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tendon  apparatus  at  this  period  is  not  broken  down  and  the  muscles 
located  outside  the  necrotic  zone  perceive  different  motions,  in 
particular,  the  moment  of  cutting  a  tendon.  Depending  on  the  ma¬ 
nipulations,  basically,  dissection  of  necrotic  tissue  is  called 
necrotomy  and  if  tissues  are  removed,  necrectomy. 

With  correct  treatment  all  intervention  is  limited  to  the  bound¬ 
aries  of  dead  tissue  and  does  not  include  the  zone  where  demarcation 
has  formed  or  will  form  (Figs.  109-110). 

Necrotomy  is  done  when  there  is  gangrene  encompassing  at  least 
the  entire  phalanx  of  any  toe.  With  the  spread  of  necrosis,  more 
proximal  incisions  are  made  for  the  entire  extent  of  verified  gangrenous 
tissue.  In  cases  where  it  is  verified  that  incisions  were  made  within 
the  limits  of  the  zone  of  gangrene  cutting  is  done  as  close  as  possible  to 
the  living  tissue  of  the  joints  taking  into  consideration  that  a  layer 
of  necrotic  tissue  remains  on  the  stump  formed  which  should  not  ex¬ 
ceed  0.5-1  cm  in  thickness  (Fig.  111). 

During  necrotomy  it  is  not  recommended  that  one  have  recourse  to 
sawing  or  chipping  the  bones  in  order  to  avoid  opening  the  bone  marrow 
cavity  which  would  facilitate  its  infection  and  the  spread  of  infec¬ 
tion  upward  into  the  bone. 

It  is  fully  understood  that  early  treatment  is  done  observing  all 
of  the  rules  of  aseptics. 

In  view  of  the  fact  that  early  treatment  can  be  done  before  clear 
formation  of  the  demarcation  zone  with  immediate  examination  of  the 
patient  it  is  often  found  that  the  upper  (proximal) boundary  of  the  inci¬ 
sions  after  necrotomy  do  not  go  to  the  demarcation  zone  if  it  is  clearly 
pronounced  at  this  time.  In  such  cases  a  secondary  treatment  is  rec¬ 
ommended.  If  the  necrotomy  was  not  done  earlier  or  reduction  was  at 
a  lower  level  if  indicated  one  should  increase  the  incisions  and  con¬ 
duct  reduction  (necrotomy)  within  the  limits  defined  by  the  level  of 
expansion  of  necrosis. 
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Fig.  109.  Necrotomy  with  fourth  degree 
frostbite  of  the  foot.  Section  VMM 
No. 4883/3596.  (Artist  Ye.S.  Tymnyak) 


Fig.  110.  Necrotomy  with  fourth  degree 
frostbite  of  the  foot.  Section  VMM 
No. 9/3636.  (Artist  L.V.  Orlova) 


Fig.  111.  Necrectomy  with  fourth  degree 
frostbite  of  the  foot.  Necrotic  tissue 
removed  (reduced).  Section  VMM  No. 59/1171. 
(Artist  V.S.  Chumanova) 


Thus,  in  a  number  of  cases  early  treatment  can  be  twofold  or 
threefold.  Its  separate  elements,  removal  of  blisters,  incisions 
and  reduction,  are  done  in  sequence  being  separated  in  time. 

Correct  conduct  of  early  treatment  facilitates  mummification, 
sharply  decreases  absorption  from  the  necrotic  tissue  of  the  not  yet 
demarcated  zone,  and  decreases  the  danger  of  intoxication  to  the  or¬ 
ganism  involved  with  this.  Here  unfavorable  conditions  are  created 
for  the  development  of  the  infection  and  for  the  appearance  of  inflam¬ 
matory-degenerative  increasing  complications. 

For  the  first  1-2  days  after  treatment,  alcohol  bandages  are 
applied  which  facilitate  drying  and  the  extremities  are  elevated. 

Later  on  with  the  appropriate  conditions  one  changes  to  open  treatment 
or  to  systematic  use  of  physical  therapy  means  which  increase  mummifi¬ 
cation  and  in  a  number  of  cases  soothe  the  pain. 

As  a  result  of  the  early  treatment  made  and  subsequent  drying 
treatment,  the  necrotic  parts  of  the  soft  tissues  which  were  nearby 
during  the  treatment  are  dried  and  scabs  form  under  which  granulation 
develops.  Sometimes  this  scabbing  completely  covers  the  stump  and 
granulation  remains  under  it  without  coming  to  the  exterior.  In  other 
cases,  pieces  of  the  scab  are  separated  revealing  the  granulation 
(Fig.  111). 

The  inflammatory  process  in  the  zone  of  reversible  degenerative 
processes'  grandually  decreases,  the  general  state  of  the  patient  is 
improved,  temperature  becomes  normal  and  after  1-3  weeks  with  fourth 
degree  frostbite,  the  state  of  the  tissues  on  the  stump  also  gradually 
approaches  normal;  this  makes  it  possible  in  the  overwhelming  maj¬ 
ority  of  cases  to  complete  final  amputation  without  the  risk  of  in¬ 
fection.  This  circumstance  gives  us  the  basis  for  applying  the  first 
sutures  to  the  wound  after  amputation. 

The  conduct  of  the  measures  described  significantly  decreases 
the  time  period  of  treatment  and  as  further  observations  indicated 
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avoids  numerous  secondary  complications  in  the  patients.  These  com¬ 
plications,  as  a  rule,  have  an  ascending  character  and  their  develop¬ 
ment  in  turn  can  prolong  treatment  and  require  amputation  at  a  level 
even  higher  than  the  level  dictated  by  gangrene  in  the  extremity. 


At  the  beginning  of  World  War  II  several  works  were  published 
(T.Ya.  Ar'yev,  V.S.  Gamov  et  al.)  which  showed  the  advantages  of  the 
method  of  early  surgical  treatment. 

The  idea  of  early  surgical  activity  was  recognized  by  many  sur¬ 
geons  in  our  country;  this  showed  up,  particularly,  in  the  adoption  in 
hospital  practice  of  a  method  of  surgical  treatment  for  frostbite. 
However,  in  comparison  with  the  method  of  active  surgical  treatment  of 
wounds  put  into  practice  during  the  war  with  the  Byelofinns  1939-1940, 
treatment  during  frostbite  was  adopted  much  more  slowly  and  required 
much  more  effort  until  it  occupied  its  proper  position. 

In  the  first  years  of  World  War  II,  patients  with  frostbite  some¬ 
times  entered  evacuation  hospitals  on  the  7th  to  10th  day  or  later. 

The  victims  had  sections  of  the  extremity  at  that  time  covered  with 
dense  "armor"  which  formed  from  the  mummified  surface  tissue.  Late 
entry  of  patients  with  frostbite  who  had  not  undergone  treatment  in¬ 
volved  in  part  inadequate  familiarity  of  physicians  at  the  forward 
stages  with  methods  of  early  treatment  and  in  part  the  heavy  load 
of  wounded  requiring  more  immediate  first  aid  than  the  frostbite  cases. 

As  a  result  of  this,  the  character  of  treatment  conducted  at 
subsequent  stages  was  changed  somewhat  because  often  it  was  impossible 
in  practice  to  conduct  not  only  the  separation  of  the  mummified  tissue 
but  also  simple  incisions  of  them  could  not  be  done  without  damaging 
the  granulation  which  had  developed.  Nevertheless  in  these  cases  often 
one  could  successfully  reduce  the  tissue  and  remove  the  crust  to  fac¬ 
ilitate  a  more  rapid  drying  of  deep  sections  covered  with  necrotic 
shriveled  tissue,  decrease  absorption  and  intoxication  and  thus  achieve 
reduction  or  complete  elimination  of  inf lammatorv  phenomena  in  the 
area  above  the  demarcation.  In  the  final  analysis  this  facilitated 


preparation  of  the  extremities  for  early  amputation  and  decreased  the 
danger  of  complications. 

In  a  further  presentation,  evaluating  the  quality  of  surgical  aid 
when  treating  frostbite,  but  not  always  having  the  possibility  of  con¬ 
sidering  the  time  period  for  conducting  the  treatment,  we  will  talking 
not  about  the  early  treatment  but  about  treatment  in  general. 

Amputation  during  frostbite.  The  second  stage  of  operative  treat¬ 
ment  logically  occurring  from  the  principle  and  techniques  of  early 
treatment  during  fourth  degree  frostbite  is  amputation  which  has  the 
purpose  of  creating  a  support  stump  or  one  with  operating  capability. 

Naturally  the  final  operation  cannot  be  done  immediately  after 
the  early  treatment  because  to  prepare  a  stump  for  operative  inter¬ 
vention  requires  a  certain  known  time  during  which  the  reactive  in¬ 
flammatory  phenomena  in  the  zone  of  reversible  degenerative  processes 
to  a  significant  degree  will  be  weakened  and  the  state  of  the  tissue 
of  the  stump  will  approach  the  normal. 

Elimination  or  reduction  of  inflammatory  phenomena  is  achieved 
by  the  systematic  use  of  physical  therapy  procedures.  Improvement  in 
the  state  of  the  wound  and  skin  surface  around  it  is  facilitated  by 
periodic  baths  with  disinfecting  solutions,  mechanical  removal  of 
suppurative  bits  from  the  granulation  surface,  accumulation  of  desqua¬ 
mation  epidermis,  and  also  bits  of  surface  scab  in  the  area  of  the 
damaged  epidermis.  It  is  necessary  to  treat  cracks,  abscesses  and 
local  inf lammatory  processes.  As  the  inflammatory  phenomena  decrease 
and  a  scab  forms  on  the  stump  the  necessity  disappears  for  energetic 
drying  treatment,  and  in  the  first  plan,  means  are  introduced  which  faci¬ 
litate  the  growth  and  reinforcement  of  granulation.  For  this  purpose 
both  physical  therapy  and  medicinal  means  are  used  and  to  some  extent 
means  which  speed  up  separation  and  improve  blood  circulation  which 
can  have  an  effect  on  the  sympathetic  nervous  system. 


The  moment  for  final  amputation  is  determined  not  by  the  time 
which  has  passed  from  the  occurrence  of  frostbite  or  surgical  treat¬ 
ment  but  by  the  condition  of  the  tissue  on  which  the  operation  will  be 
made.  Selection  of  the  level  of  amputation  also  is  very  important. 

With  a  general  stress  on  operating  as  closely  as  possible  to  the  de¬ 
marcation  line  one  should  take  into  consideration  everything  that  is 
close  to  the  zone  of  demarcation,  how  great  the  changes  are  in  the 
tissue,  how  pronounced  the  inflammatory  and  degenerative  processes 
are  in  them  (  a  zone  of  irreversible  degenerative  processes)  and  how 
bad  conditions  are  for  sewing  of  the  operation  incision. 

Moreover,  it  is  necessary  to  take  into  consideration  the  state  of 
blood  supply  and  change  in  the  bone  system.  Therefore  before  the  op¬ 
eration  it  is  absolutely  necessary  to  evaluate  the  function  of  the 
blood  circulatory  vessels  and  the  roentgenological  examination. 

In  the  majority  of  cases  it  is  possible  to  amputate  at  a  level 
so  that  the  incision  goes  through  skin  which  retains  its  normal  struc¬ 
ture  without  having  any  deep  scarring  changes  and  marked  inflammatory 
phenomena.  Here  sawing  at  the  bone  must  be  free  without  stress  ending 
with  soft  tissue.  The  requirement  for  subsequent  prosthetic  treatment 
forces  one  to  take  into  consideration  the  position  of  the  lines  of  the 
sutures  in  order  that  the  scars  formed  afterwards  will  not  be  on  the 
support  surface  of  the  stump. 

In  cases  where  early  treatment  was  not  complete  and  ascending  de¬ 
generative  inflammatory  complications  developed,  the  level  of  amputation 
often  had  to  be  raised  and  sometimes  failed  due  to  application  of 
sutures  on  the  stump  due  to  continuing  inflammatory  processes  and 
the  danger  of  the  flare-up  of  infection. 

Usually  in  the  absence  of  pronounced  inflammatory  phenomena,  in 
the  presence  of  a  scab  on  the  stump  or  healthy  granulation,  in  the 
absence  of  foci  of  inflammatory-degenerative  changes  on  the  part  of 
the  bone,  with  generally  satisfactory  condition  of  the  patient  and 
the  blood  picture  close  to  normal,  one  can  amputate  with  sutures  and 


even  bone  plastic  operations  of  the  Pirogov  and  Bir  type. 


When  determining  the  proposed  level  of  amputation  always  one 
takes  into  consideration  not  only  the  condition  of  the  tissue  but  also 
the  requirements  for  the  stump,  keeping  in  mind  its  support  or  operat¬ 
ing  capability. 

During  amputations  on  the  upper  extremities  when  even  a  fraction 
of  a  centimeter  is  very  important  for  subsequent  functions,  one  must 
make  economical  amputations  attempting  to  retain  as  much  tissue  as  pos¬ 
sible.  However,  the  basic  demand  for  free  covering  of  the  bone  cut 
with  soft  tissue  must  still  be  observed  always.  Ignoring  this  require¬ 
ment  results  in  the  need  for  repeated  intervention  in  order  to  correct 
defects  in  the  stump. 

On  the  lower  extremities  where  retention  of  the  tissue  has  almost 
the  same  importance  it  is  preferable  to  amputate  in  typical  locations. 
Here  one  must  take  into  consideration  the  increase  in  static  and  dynamic 
load  on  the  twisting  effect  of  amputation  on  the  foot;  when  a  higher 
amputation  is  unavoidable  one  must  be  concerned  that  the  stump  will  be 
formed  by  tissue  which  retains  as  much  viability  as  possible  and  ‘is 
practically  healthy.  For  the  lower  extremities  amputation  at  the 
interphalanx  joints,  exarticulation  of  separate  toes  or  all  of  them 
together  are  typical.  Where  it  is  necessary  to  amputate  the  distal 
section  of  the  foot,  sawing  off  the  metatarsal  bones  should  preferably 
be  done  as  close  as  possible  to  their  base  because  during  amputation 
in  the  distal  sections  of  the  metatarsus  and  immediately  above  the 
neck  of  these  bones  the  diaphysis  of  the  metatarsal  bone  remaining 
is  sloped  toward  the  fan-shaped  origin  which  as  a  result  causes  de¬ 
formation  of  the  stump  with  the  loss  of  its  support  (M.S.  Yusevich) . 
Cutting  at  Lisfranc's  joint  can  be  used  as  an  example  of  a  typical 
operation  for  frostbite  of  the  foot. 

Amputations  made  at  the  level  of  the  sphenoid,  cuboid,  and 
scaphoid  bones  gives  a  poorer  stump  than  stumps  amputated  at 
Lisfranc's  joint  but  all  are  allowable  in  accordance  with  orthopedic 
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training.  Amputation  at  Chopart's  joint  is  a  functionally  unsuitable 
stump  and  therefore  cannot  be  recommended.  With  a  high  level  of  ne¬ 
crosis,  with  retention  of  the  calcaneus  region  it  is  possible  to  con¬ 
duct  Pirogoff's  high  bone  plastic  surgery.  If  the  healed  region  does 
not  have  full  bone  cover  changed  as  a  result  of  frostbite,  then  more 
radical  amputation  of  the  shin  is  indicated  if  a  less  crippling  opera¬ 
tion  is  impossible. 

Syme's  amputation  to  the  ankle  is  not  very  widely  used  in  the 
Soviet  Union  according  to  bibliographical  data. 

The  postoperative  period  and  questions  of  formation  and  rehabil¬ 
itation  of  the  stump  must  be  given  particular  attention.  With  all  am¬ 
putations  carried  out  with  the  application  of  sutures  on  the  stump,  it 
is  necessary  to  provide  drainage  of  the  wound  by  using  glass  or  rubber 
drainage  tube  for  1-2  days  at  the  corners  of  the  incision. 

Any  stump  after  amputation  must  Immediately  be  immobilized.  For 
this  purpose  it  is  completely  adequate  to  apply  a  gypsum  dressing 
which  covers  the  stump  both  front  and  back  but  is  positioned  in  such 
a  way  that  the  area  of  the  surgery  is  under  no  pressure.  Before  im¬ 
mobilization  of  the  extremity  the  foot  is  set  in  an  average 
position.  Also  it  is  necessary  to  make  a  certain  amount  of  correc¬ 
tion  keeping  in  mind  the  danger  of  developing  contracture  or 

tip  foot  with  high  amputations  on  the  foot.  The  question  of  train¬ 
ing  and  rehabilitation  of  the  stump  in  the  postoperative  period  is 
particularly  important. 

The  method  described  of  operative  treatment  was  first  used  dur¬ 
ing  the  war  with  the  Byeloffins.  Observations  were  made  of  45  patients 
with  fourth  degree  frostbite  in  which  a  142  amputations  were  carried 
out  (including  toes) .  The  results  of  treatment  are  described  by 
V . S .  Gamov . 

Sutures  were  used  in  more  thar  48.0%  of  all  the  operations;  62.8% 
were  healed  with  primary  traction.  In  the  group  of  patients  operated 
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on  using  sutures,  the  time  periods  for  healing  of  the  postoperative 
wound  was  4  times  less  in  comparison  with  patients  who  did  not  have 
sutures  used.  The  average  time  period  for  healing  in  this  group 
counting  from  the  day  that  frostbite  occurred,  was  23  days  less. 

Reamputation  in  patients  operated  on  with  the  use  of  sutures 
occurred  in  only  3.2%.  In  a  group  of  patients  where  sutures  were  not 
used  later  on  reamputation  was  required  in  40.0%. 

Experience  was  expanded  for  a  number  of  treatment  institutions 
in  Leningrad  and  then  generalized  and  popularized  at  conferences  and 
meetings.  The  further  adoption  of  a  method  of  early  treatment  in 
radical  final  amputation  for  fourth  degree  frostbite  was  carried  out 
in  accordance  with  instructions  by  the  chief  surgeon  of  the  Soviet  Army 
and  his  assistants.  By  the  fall  of  1941  in  the  two  most  northerly 
armies,  sections  were  organized  in  hospitals  for  treating  the  wounded 
and  also  a  front  hospital  was  set  up  for  treating  frostbite.  A  pre¬ 
vention  and  treatment  system  for  frostbite  was  set  up  in  parallel  among 
the  troops  and  at  medical  institutions  in  the  combat  region. 

Observations  of  contingents  of  patients  with  frostbite  made  it 
possible  by  the  middle  of  1942  to  draw  the  necessary  generalizations 
and  in  August  1942  in  Arkhangelsk  a  front  conference  was  held  on  the 
question  of  frostbite.  Later  in  Moscow  an  all-army  conference  was 
set  upwhere  materials  were  presented  by  physici.-'Vts  from  the  Karel’ skiy 
front  who  had  specialized  in  treatment  of  frostbite.  At  conferences 
in  Arkhangelsk  and  Moscow,  the  main  reports  were  made  by  physicians 
from  the  Karel ’skiy  front. 

The  generalized  observations  on  the  Karel ’skiy  front  were  used  as 
the  basic  material  for  publication  at  the  end  of  1942  of  "Instructions 
for  prevention  and  treatment  of  frostbite"  GVSU  and  by  July  1941  the 
first  edition  of  "Instructions  on  military  field  surgery"  had  formu¬ 
lated  important  positions  and  requirements  for  a  new  method  of  treat¬ 
ing  frostbite. 
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At  the  second  plenary  section  of  the  Hospital  Soviet  of  Narkom- 
zdrav  USSR. the  question  of  treatment  of  frostbite  was  subjected  to 
special  consideration.  As  a  result,  the  system  of  treatment  of  frost¬ 
bite  adopted  at  that  time  in  medical  institutions  of  the  Red  Army 
spread  to  institutions  of  Narkomzdrav  USSR. 

During  World  War  II  a  considerable  number  of  works  appeared  on 
practical  surgery  discussing  treatment  of  frostbite.  However,  certain 
authors  continued  to  retain  their  old  conservative  positions  and  they 
did  not  even  mention  operative  treatment  (N.I.  Pankov,  1942;  M.Kh. 
Gutiyev,  1943;  D.T.  Prokopchuk,  1944).  Other  authors,  talking  about 
operations,  recommended  waiting  for  amputation  until  the  zone  of  de¬ 
marcation  was  clear  (M.O.  Fridland,  1942)  or  even  for  spontaneous 
separation  rarely  speeding  up  the  separation  of  tissue  with  a  scalpel 
(V.D.  Bantov,  1941;  V.A.  Drulev,  1943). 

Finally,  a  number  of  authors  not  satisfied  with  conservative 
methods  of  treatment  recommended  certain  surgical  intervention  in 
order  to  decrease  treatment  time  and  in  certain  cases  improve  their 
results.  B.N.  Khodkov,  (1944)  advised  removing  blisters  and  conduct¬ 
ing  a  necrotomy.  The  necrotomy  method  with  subsequent  amputation 
along  the  demarcation  line  was  supported  by  Ya.B.  Ryviin  (1943) . 

P.Ye.  Trofimov  and  D.G.  Kovalenko  (1943)  required  the  removal  of 
necrotic  sections  in  the  limits  of  healthy  tissue  even  before  the 
appearance  of  the  demarcation,  that  is,  they  returned  to  the  method  of 
early  primary  amputations  which  had  been  considered  incorrect.  Late 
amputations  without  sutures  on  the  stump  was  recommended  by  V.S  Levit 
(1941)  with  the  exception  of  certain  applications  of  sutures.  M.S. 
Yusevich  (1942)  conducted  amputation  in  areas  of  living  tissue  after 
the  formation  of  the  demarcation  line  and  sometime  sutured  the  sur¬ 
gical  incision  obtaining  then  a  stump  which  was  suitable  from  the 
surgical  point  of  view  for  prosthesis.  A.N.  Druzhinina  in  1943 
supported  amputation  along  the  demarcation  line  as  early  as  possible 
and  changed  according  to  his  expression  to  a  "radical  necrectomy" 
essentially  conducting  typical  amputation  above  the  zone  of  demarca¬ 
tion  with  the  application  of  a  few  sutures. 


A  large  number  of  surgeons  in  the  first  months  of  World  War  II 
began  to  use  a  method  of  operative  treatment  recommended  in  the  offi¬ 
cial  instructions.  In  1942  work  was  published  by  O.A.  Levin  and 
A. F.  Verbov  who  supported  the  advantages  of  early  treatment  combined 
with  physical  therapy  and  as  early  as  possible  amputation  with  the 
use  of  sutures  in  indicated  cases.  In  the  same  year  at  the  front  con¬ 
ference  in  Arkhangelsk  in  the  reports  by  V.I.  Zharkova,  Ye. Ye. 
Shimakovska,  I.K.  Ptitsyna  et  al .,  experience  in  radical  treatment 
of  frostbite  was  generalized. 


During  1943-1945  more  than  15  works  were  published  in  the  Soviet 
press  which  summarized  experience  in  early  radical  amputation  using 
sutures  conducted  after  necrotomy  and  necrectomy.  Data  which  char¬ 
acterize  this  method  of  operative  treatment  are  presented  in  Table  39. 


Table  39.  Data  which  characterize  early 
radical  amputation  using  sutures  done  after 
necrotomy  and  necrectomy. 
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Key:  (a)  author;  (b)  year  of  publication; 

(c)  percent  of  healing  with  primary 
traction;  (d)  average  duration  of  treat¬ 
ment  in  days;  (e)  Zharkova;  (f)  Spiridonov, 
(g)  Kimel'man;  (h)  Damperov;  (i)  Miroshinkov, 
(j)  Bogdanov;  (k)  Gamov;  (1)  Mangeym; 

(m)  Druzhinina. 


The  expansion  of  the  method  of  early  radical  operations  led  to 
improvement  in  the  quality  of  operative  treatment  in  the  hospitals 
in  the  Soviet  Army  which  was  reflected  in  the  material  considered  below. 
However,  there  were  opposite  results  because  in  truth  a  certain 
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insignificant  number  of  surgeons  began  to  conduct  operations  too 
early  when  the  inflammatory  changes  in  the  period  after  warming  had 
not  yet  been  reversed.  As  a  result  of  this  in  certain  cases  there 
was  violent  suppuration  of  the  surgical  wound,  full  separation  of 
sutures  and  the  development  of  ascending  inflammation. 

As  a  result  of  this  premature  intervention,  healing  of  the  wounds 
was  delayed  and  the  general  length  of  treatment  was  increased  and 
frequency  of  complications  also  grew.  G. A.  Rusanov  and  K.M.  Zhivolova 
note  that  the  period  for  healing  of  the  postoperative  wounds  after 
amputation  done  from  10  to  30  days  after  the  frostbite,  amounts  to 
more  than  60  days,  decreasing  up  to  34  days  after  amputation  in  the 
later  time  period.  In  operations  which  were  done  very  early,  that  is, 
in  less  than  one  month,  more  than  40.0%  had  to  undergo  reamputation 
due  to  lack  of  healing  of  the  stumps.  In  the  operations  made  from  the 
40th  to  the  60th  days  reamputations  were  required  only  in  11.0-15.0%. 

Similar  data  were  obtained  when  analyzing  the  data  of  the  chart 
on  basic  characteristics.  Once  again  they  confirm  that  the  amputation 
time  is  determined  not  by  the  number  of  days  which  have  passed  since 
the  frostbite  event  but  by  the  state  of  the  tissue  on  which  operative 
intervention  is  to  be  made;  early  amputation  can  facilitate  a  decrease 
in  treatment  time  and  improve  the  results  only  with  careful  selection 
of  the  amputation  level  taking  into  consideration  the  state  of  the 
tissue  and  all  special  features  of  the  preoperative  period. 

Study  of  the  questionnaire  materials  from  evacuation  hospitals 
for  different  years  in  World  War  II  indicated  that  an  effective  opera¬ 
tive  treatment  for  frostbite  was  put  into  practice  in  hospitals  both 
gradually  and  suddenly. 

An  evaluation  of  operative  treatment  of  frostbite  according  to 
materials  from  the  World  War  II.  During  World  War  II  a  method  of 
surgical  treatment  was  widely  used.  For  fourth  degree  frostbite  only 
18.5%  of  the  patients  were  subjected  to  surgical  treatment.  Of  the 
number  treated  surgically  32.0%  were  treated  earlier  than  10  days. 


that  is,  for  early  treatment. 


With  second  and  third  degree  frostbite  cases,  surgical  treatment 
S' 

was  carried  out  in  £8.2%  of  the  total  number  of  all  frostbite  cases  for 
this  degree.  This  percentage  should  be  completely  satisfactory  in¬ 
dicating  a  fairly  high  activity. 


Moist  gangrene  during  necrotomies  was  noted  in  4.9%  of  the  total 
number  of  cases  of  fourth  degree  frostbite  subjected  to  necrotomy  whereas 
in  the  absence  of  any  treatment  the  moist  gangrene  was  encountered  in 
11.4%  and  with  open  blisters  in  11.3%,  with  removal  of  blisters 
in  12.3%  (Fig.  112).  Consequently,  moist  gangrene  with  fourth  degree 
frostbite  developed  just  as  often  both  in  the  absence  of  treatment  and 
with  incorrect  treatment;  in  the  case  of  necrotomy,  moist  gangrene  was 
observed  2  1/2  times  less  often. 


\1.i 


Fig.  112.  Frequency  of  moist 
gangrene  with  fourth  degree 
frostbite  depending  on  the 
character  of  surgical  treatment. 
Key:  (a)  during  necrectomy; 

(b)  during  abrasion  of  the 
blisters;  (c)  during  removal  of 
the  blisters;  (d)  in  the  absence 
of  treatment. 
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During  fourth  degree  frostbite  occurring  with  fever,  after  sur¬ 
gical  treatment  in  a  number  of  cases  one  noted  a  drop  in  temperature 
to  normal.  This  decrease  was  observed  in  13.1%  of  the  number  of  those 
treated  after  necrotomy,  in  6.5%  with  the  removal  of  blisters  and  only 
2.0%  with  the  abrasion  of  blisters. 

With  third  and  fourth  degree  frostbite,  according  to  the  data  in 
the  chart  for  fundamental  characteristics,  only  in  32.0%  for  surgical 
treatment  and  up  to  10  days;  this  number  was  28.2%  for  all  complica¬ 
tions.  In  68.0%  treatment  was  done  after  10  days  from  the  time  of 
frostbite  and  in  this  group  complications  were  observed  in  71.8% 
which  exceeds  the  precentage  of  complications  with  early  treatment. 

With  surgical  treatment  conducted  with  anesthetic,  complications 
with  these  same  degrees  of  frostbite  were  noted  in  23.6%  of  the  num¬ 
ber  of  all  surgical  treatment;  for  treatment  conducted  without  an 
anesthetic  —  in  13.7%,  that  is,  1.8  times  less  often.  This  fact 
could  be  due  primarily  to  the  time  period  for  surgical  treatment; 
among  those  treated  with  anesthetic  only  12.1%  were  done  in  the  first 
10  days;  when  treating  without  anesthetic  in  the  same  time  period  32.6% 
of  all  interventions  were  for  patients  in  the  first  10  days. 

One  should  also  pay  attention  to  the  following  circumstances. 
Inasmuch  as  no  anesthetic  was  used  one  can  assume  that  here  there  were 
areas  of  frostbite  with  massive  damage  and  treatment  obviously  was 
done  not  only  within  the  limits  of  the  necroctic  tissue  but  en¬ 
compassed  part  of  the  living  tissue  as  well.  In  other  words,  it  is 
very  probable  that  intervention  was  carried  out  not  on  the  distal 
demarcation  zone  but  in  its  limits.  This  circumstance  could  affect 
the  frequency  of  complications  because  it  was  established  that  am¬ 
putation  along  the  demarcation  line  often  is  accompanied  by  different 
complications . 

On  the  basis  of  what  has  been  presented  one  must  consider  that 
the  frequency  of  complications  with  third  and  fourth  degree  frostbite, 
to  a  considerable  degree,  depends  on  the  time  period  for  surgical 
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treatment.  Its  conduct  in  the  early  period  creates  more  favorable 
conditions  for  the  future  course  than  conduct  in  later  time  periods 
when  there  could  be  complications. 

One  can  state  that  during  World  War  II  this  method  of  surgical 
treatment  became  widespread;  this  is  indicated  in  the  decrease  in  the 
number  of  complications  and  severity  of  the  course  (moist  gangrene, 
fever) .  At  the  same  time  one  must  note  that  early  treatment  was  not 
always  adequately  used  and  a  considerable  number  of  frostbite  cases 
had  to  be  treated  at  later  periods  some  of  which  had  never  been  treated 
at  all. 

Unfortunately  one  cannot  consider  that  the  terminology  used  for 
designating  manipulation  during  sugical  treatment  received  the  same 
recognition  as  the  method  itself. 

Study  of  history  of  the  disease  showed  a  significant  number  of 
the  surgeons  called  for  necrectomy  and  even  necrotomy  amputations  done 
along  the  line  of  demarcation  and  in  certain  cases  above  this  line. 

When  studying  the  history  of  the  disease  in  those  treatment  measures 
to  which  the  patient  was  subjected,  the  "imprecision"  in  descriptions 
were  taken  into  consideration  and  the  appropriate  corrections  were 
made;  the  intervention  conducted  was  classified  according  to  the  type 
of  operation  depending  on  their  character  and  not  on  the  erroneous 
description  in  the  history  of  the  disease.  In  a  number  of  articles 
(A.P.  Druzhinina  et  al-)  published  during  the  years  of  the  war, 
erroneous  concept  was  noted  by  the  authors  of  these  works  in  the  terms 
for  certain  concepts  were  applied. 

The  percentage  of  all  frostbite  cases  operated  on  ir  1941-1942 
was  38.8%;  in  the  second  year  of  the  war  it  rose  to  46.7.  In  the  third 
and  fourth  years  of  the  war  this  percentage  dropped  below  the  initial 
level.  The  change  in  percentage  operated  on  cannot,  however,  fully 
reflect  surgical  activity  inasmuch  as  the  severity  of  the  frostbite 
cases  observed  for  the  entire  period  of  the  war  also  dropped  year 
after  year. 
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A  comparison  by  the  year  of  the  war  of  the  number  of  fourth  degree 
frostbite  cases  (by  year  of  basic  operation)  with  the  number  of  those 
operated  on  and  the  percent  of  fourth  degree  frostbite  cases  of  all  cases 
of  frostbite,  according  to  the  data  in  the  chart  on  fundamental  char¬ 
acteristics  indicated  a  relative  change  in  the  severity  of  the  frost¬ 
bite  and  an  increase  in  surgical  activity  (Table  40) . 


Table  40.  Frequency  of  operations  in 
fourth  degree  frostbite. 
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In  order  to  judge  the  quality  of  operative  treatment  it  is  nec¬ 
essary  to  take  into  consideration  the  character  of  the  amputations 
made  and  particularly  amputations  using  sutures  on  the  stump  (Fig.  113) . 
Below  we  present  the  ratio  of  amputations  with  sutures  applied  to  the 
number  of  all  amputations  for  frostbite  according  to  the  year  of  the 
war  (Table  41) . 


Table  41.  Distribution  of  amputations 
with  sutures  by  year  of  the  war. 
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Fig.  113.  Operability  for  fourth 
degree  frostbite  including  frequency 
of  operations  using  sutures  according 
to  the  year  of  the  war  (per  100  cases 
of  fourth  degree  frostbite) . 

Key:  (a)  years  of  the  war;  (b’;  non- 
operable;  (c)  operable;  (d)  without 
sutures;  (e)  with  sutures;  (f)  in 
percentage  of  the  total  number  of 
fourth  degree  frostbite  cases. 


A  significant  increase  in  the  number  of  amputations  using  sutures 
for  three  years  in  the  war  is  evidence  of  the  adoption  of  the  method 
of  radical  operation  in  treatment  institutions. 


A  certain  decrease  in  percentage  of  deputations  using  sutures 
noted  in  the  last  years  of  the  war  can  be  explained  by  the  rapid  shift 
in  the  front  line  and  the  frequency  of  repeated  dislocation  of  treat¬ 
ment  institutions  in  the  winter  of  1944-1945  which  somewhat  limited 
the  possibility  of  using  operations  with  sutures  inasmuch  as  such 
operations  require  hospitalization  of  the  patients  for  at  least  10 
days.  Nevertheless  in  the  fourth  year  the  percentage  of  operations 
with  sutures,  in  spite  of  its  relative  decrease,  remained  higher  than 
in  the  second  year  of  the  war. 
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It  is  necessary  to  note  that  operations  using  sutures  were  wide¬ 
spread  primarily  in  the  rear  hospitals.  The  total  of  such  operations 
was  21.8%  of  the  number  of  all  amputations.  In  the  majority  of  cases 
they  were  done  in  the  second  to  fourth  months  of  frostbite.  In  the 
third  year  of  the  war  the  average  time  period  in  which  intervention 
took  place  was  decreased  by  almost  25.0%.  The  average  duration  and 
treatment  of  this  group  of  patients  for  the  entire'  war  was  decreased 
by  13.0%,  however  it  is  not  a  limit. 

The  correspondingly  broader  adoption  in  practice  of  operations 
using  sutures  was  increased  in  the  number  of  patients  subjected  to 
this  operation  and  fully  completed  treatment  for  2  months  from  the 
day  of  frostbite.  At  the  same  time,  almost  twice  the  number  of  patients 
subjected  to  amputation  with  sutures  and  who  completed  treatment  in 
6  months  was  decreased. 

For  instance,  of  the  number  of  those  operated  on  with  the  use 
of  sutures  whose  treatment  was  completed  after  6  months  were:  in  the 
first  year  of  the  war  28.7%,  in  the  second  year  26.9%,  in  the  third 
year  16.9%  and  in  the  fourth  year  15.3%. 

Healing  of  the  surgical  incision  after  amputation  with  sutures 
with  primary  tension  was  noted  in  24.5%  of  all  operations.  In 
various  years  of  the  war  this  percentage  varied  from  14.1  to  24.7. 

The  figures  presented  are  2-2  1/2  times  lower  than  bibliographical 
data  published  in  several  works.  Nevertheless,  the  results  obtained 
cannot  be  considered  unsatisfactory  because  when  developing  histories 
of  the  disease  only  cases  with  full  healing  were  taken  into  considera¬ 
tion  without  suppuration  although  in  the  area  of  a  single  suture.  All 
of  the  other  cases  where  partial  suppuration  was  noted  belonged  to  a 
group  with  healing  with  secondary  tension. 

The  average  duration  for  remaining  in  treatment  institutions  for 
patients  who  had  undergone  amputation  with  application  of  sutures  which 
ended  in  suppuration  was  only  38.9%  longer  than  for  patients  with  pri¬ 
mary  traction  healing  of  the  wounds.  It  follows  from  this  that  with 
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partial  suppuration  of  the  postoperative  incision  a  desirable  result 
in  reducing  treatment  time  is  achieved. 

One  should  note  that  not  in  all  cases  of  amputation  with  sutures 
were  there  adequate  consideration  of  indications  for  it.  Undoubtedly 
premature  operations  were  made  in  a  period  when  inflammatory  phenomena 
in  the  extremity  had  not  yet  calmed  down.  This  is  confirmed  by  a  study 
of  results  of  such  operative  intervention  as  was  done  in  the  first 
month  after  frostbite. 

According  to  the  data  of  the  chart  of  fundamental  characteristics, 
out  of  the  several  tens  of  operations  with  sutures  made  in  the  first 
month,  the  overwhelming  majority  of  them  ended  in  suppuration  and  the 
average  period  for  remaining  in  the  treatment  institution  was  8  days 
longer  than  in  those  operated  on  in  the  second  month  after  frostbite 
with  the  same  method.  Even  in  some  cases  in  which  healing  occurred 
with  first  intention,  the  average  duration  of  the  postoperative  period 
was  17  days  longer  than  in  those  operated  on  in  the  second  month.  With 
suppuration  of  the  postoperative  incision,  the  duration  of  the  post¬ 
operative  period  exceeded  duration  of  those  operated  on  in  the  second 
month  by  34  days. 

In  persons  operated  on  in  the  second  and  subsequent  month  after 
frostbite/ healing  with  first  intention  amounted  to  from  19.2  to  66.7% 
and  duration  of  the  postoperative  period  progressively  decreased 
(Table  42) . 

Operative  intervention  should  not  be  carried  out  earlier  than  the 
second  to  third  month.  This  cannot  be  justified  by  the  desire  to  cut 
down  on  the  duration  of  the  postoperative  period  and  decrease  the  per¬ 
centage  of  postoperative  suppuration. 

The  percent  of  healing  with  first  intention  is  increased  in 
parallel  with  an  increase  in  the  time  period  for  amputation  but  in 
the  fourth  month  and  later  than  the  sixth  month, one  notes  a  certain 
decrease  in  it  which  is  explained  by  the  development  at  this  time  of 
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complications, particularly  chronic  osteomyelitis.  The  presence  of 
complications  requires  a  higher  level  for  the  operation  which  is 
clearly  not  in  the  interest  of  the  patient.  At  the  same  time  a  study 
of  the  data  on  the  chart  for  fundamental  characteristics  confirms  that 
a  significant  percentage  of  high  amputations  was  done  in  fairly  late 
periods  and  the  indications  for  it  in  the  majority  of  cases  were  var¬ 
ious  complications.  Besides  this,  the  late  operations  increase  the 
total  time  period  for  treatment. 


Table  42.  Duration  of  the  postoperative 
period  and  character  of  healing  during 
amputation  with  sutures  depending  on  the 
time  period  of  the  operation. 
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Key:  (a)  time  period  of  operation  with 
sutures;  (b)  percent  of  healing  with 
first  intention;  (c)  average  duration 
of  the  postoperative  period  in  days; 

(d)  with  healing  with  first  intention; 

(e)  with  suppuration;  (f)  first  month; 
(g)  very  insignificant;  (h)  second; 

(i)  third;  (j)  fourth;  <k)  fifth; 

(1)  sixth;  (m)  more  than  6  months. 


On  the  basis  of  statistical  analysis,  and  also  observations  of  a 
number  of  surgeons, one  can  propose  that  the  most  favorable  moment  for 
amputation  is  the  second  or  beginning  of  the  third  months  after  the 
frostbite  occurred  if  the  state  of  the  tissue  in  the  area  of  the  pro¬ 
posed  intervention  does  not  prevent  it. 

The  quality  of  surgical  treatment  for  frostbite  of  high  degrees 
to  a  known  measure  characterizes  frequency  of  amputation  made  along 
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the  line  of  demarcation. 


It  was  pointed  out  above  that  this  intervention  does  not  have 
either  a  theoretical  or  practical  basis  and  gives  unsatisfactory 
results;  therefore  it  cannot  be  recommended. 

In  the  first  year  of  the  war  amputation  along  the  demarcation 
line  amounted  to  66.1%  of  all  operations  and  decreased  in  the  follow¬ 
ing  years  to  45.2  and  36.9%.  The  decrease  of  almost  twice  the  number 
of  unfounded  interventions,  along  with  an  increase  in  the  percent  of 
operations  done  with  sutures,  is  evidence  that  effective  methods  of 
surgery  for  severe  frostbite  cases  have  become  widely  recognized. 

Among  the  patients  in  whom  amputation  was  done  along  the  demarca¬ 
tion  line,  for  the  entire  war  period,  the  average  duration  of  treat¬ 
ment  and  percent  of  persons  treated  after  more  than  6  months  remained 
fairly  stable,  the  duration  of  the  postoperative  period  even  increased 
somewhat  (Table  43  and  Figs.  114  and  115) . 

As  was  indicated  above,  11.2%  of  the  patients  with  fourth  degree 
frostbite  were  not  operated  on.  This  precentage  was  the  maximum  in 
the  first  year  of  the  war  and  then  decreased  to  1. 0-5.0.  Among  the 
patients  who  did  not  undergo  amputation,  the  majority  were  released 
from  treatment  institutions  without  completion  of  treatment.  A  very 
small  part  died. 

Only  in  0.7%  of  the  number  of  fourth  degree  frostbite  cases  was 
conservative  treatment  carried  with  spontaneous  separation  of  the 
necrotic  sections.  In  2.0%  after  the  necrotomy  was  conducted,  sub¬ 
sequent  amputations  were  not  undertaken  before  healing  of  the  stump 
which  took  a  long  time. 

As  to  the  operative  treatment,  to  a  certain  degree  one  can  judge 
by  the  number  of  reamputations  made.  Experience  showed  that  after 
amputation  along  the  demarcation  line  as  after  spontaneous  preparation 
of  the  necrotic  sections,  the  stumps  which  formed  were  not  fully  useful. 


The  skin  on  their  surface  usually  adhered  to  the  underlying  tissue 
and  the  scars  degenerated;  there  were  symptoms  of  trophic  disorders. 
Such  stumps  under  load  carrying  prosthetic  devices  and  orthopedic 
foot  gear  often  became  ulcerated  which  made  it  impossible  for  the 
patients  to  use  the  extremity  and  required  secondary  intervention. 


Table  43.  Duration  of  treatment  and  the  postoperative 
period  with  amputations  with  sutures  and  without  sutures 
according  to  the  year  of  the  war  (the  duration  of  treat¬ 
ment  for  the  first  year  of  the  war  is  assumed  to  be  100) . 
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Key:  (A)  indices;  (B)  year  of  the  war;  (C)  first; 

(D)  second;  (E)  third;  (F)  fourth;  (a)  average  duration 
of  treatment  (in  percentage) :  1)  with  amputations  on  the 
demarcation  line;  2)  with  amputations  with  sutures  healed 
with  suppuration;  3)  with  amputations  with  sutures  healed 
with  first  intention;  (b)  average  duration  of  the  post¬ 
operative  period  (in  days) :  1)  with  amputation  along  the 
demarcation  line;  2)  with  amputations  with  sutures  healed 
with  suppuration;  3)  with  amputations  with  sutures  healed 
with  first  intention;  (c)  percent  of  persons  treated  after 
more  than  6  months  out  of  the  number  of  all  persons  treated 
in  this  group:  1)  with  amputations  along  the  demarcation 
line;  2)  with  amputations  above  the  demarcation  line; 

3)  with  amputations  with  sutures. 
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Fig.  114.  Change  in  average 
duration  of  treatment  depend¬ 
ing  on  the  character  of  the 
operation  (data  of  the  first 
year  of  the  war  assumed  to 
be  100)  . 

Key:  (a)  amputation  along 
the  demarcation  line;  (b) 
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healed  with  suppuration; 
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healed  with  first  intention; 

(d)  year  of  the  war. 
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Fig.  115.  Average  duration 
of  the  postoperative  period 
(in  days)  depending  on  the 
character  of  the  operation. 
Key:  (a)  amputation  along  the 
demarcation  line;  (b)  amputa¬ 
tion  with  sutures  healed  with 
suppuration;  (c)  amputation 
with  sutures  healed  with  first 
intention;  (d)  year  of  the 
war;  (e)  days. 


During  the  war  the  distribution  of  reamputation  by  year  was  pre¬ 
sented  in  the  following  form: 
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This  decrease  in  the  percent  of  reamputations  corresponded  both 
to  the  decrease  in  total  number  of  frostbite  cases  by  year  and  to  the 
decrease  in  number  of  fourth  degree  frostbite  cases  and,  consequently, 
the  percent  of  operations. 

However,  in  relation  to  the  total  number  of  amputations  one  can¬ 
not  note  a  decrease  in  frequency  of  reamputations  amounting  to  about 
20.0%  in  all  the  years  of  the  war  in  spite  of  the  significant  decrease 
in  the  number  of  reamputations  after  operations  using  sutures.  In  the 
first  year  of  the  war  reamputation  after  operations  using  sutures 
amounted  to  19.4%  and  a  decrease  by  the  end  of  the  war  to  9.8%,  that 
is,  by  almost  two  times.  However,  after  amputation  without  the  use 
of  sutures  their  number  was  relatively  higher  than  can  be  explained 
by  the  absence  of  decrease  in  frequency  of  reamputations  for  all  the 
years  of  the  war.  In  the  last  two  years,  according  to  the  data  of  the 
chart  on  fundamental  characteristics,  no  cases  of  reamputation  were 
noted  after  an  operation  made  with  the  use  of  sutures  and  which  was 
completed  with  first  intention  whereas  in  the  first  and  second  years 
of  the  year  such  reamputations  amount  to  3.0%  of  the  number  of  appro¬ 
priate  amputations. 

The  absence  of  a  decrease  and  even  a  certain  increase  in  frequency 
of  reamputation  after  operations  with  application  of  sutures  does  not 
characterize  negatively  the  quality  of  operative  treatment  inasmuch 
as,  as  was  noted  above,  the  precentage  of  such  amputations  decreased 
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for  the  duration  of  the  war.  At  the  same  time,  the  increasing  de¬ 
mand  for  quality  in  postamputation  stumps,  the  necessity  for  pro¬ 
viding  all  completed  treatment  with  prosthetic  devices  or  orthopedic 
foot  gear  forced  the  surgeons  to  broadly  recommend  reamputation. 

On  a  background  of  the  quantity  and  percent  of  amputations  along 
the  demarcation  line  decreasing  in  absolute  numbers,  one  notes  an 
increase  in  the  percentage  of  reamputation  after  these  ineffective 
interventions.  For  instance,  in  the  first  year  of  the  war,  the  per¬ 
cent  of  reamputation  equaled  19.8%  of  the  number  of  amputations  along 
the  demarcation  line;  in  the  second  year  it  was  29.0;  in  the  third 
year  it  was  31.2;  and  in  the  fourth  year  it  was  33.3 

When  adding  all  of  the  material,  the  dependence  of  frequency  of 
reamputation  on  the  character  of  the  operation  primarily  made  appears 
to  be  completely  true:  reamputation  with  cutting  along  the  demarcation 
line  was  done  ten  times  more  often  in  comparison  with  reamputation  after 
operations  which  ended  with  primary  healing  (Table  44) . 


Table  44.  Frequency  of  reamputation  depending 
on  the  character  of  preceding  amputations. 


i  riporieBT  peaMDTTtUBil  k 
Xapanrep  ouepamiQ  w-ay  cuOTtercTsyiomixx 

(a) _ |(b)  nMnyrtlWtt 


(c)OnepaijHH  co  muaMix,  uaKoanEBmnecn 

QepBB«CHHM  HaTflWeHHeM  .  .  . . 

2.3 

( <3 )  OnepauuH  co  msara,  uaKO&HBBQueCH 
uaraoeHnev . 

13,2 

( e )  OnepaiwH  6 ex  maos  sume  /iesr  aeuap- 
tcamm . 

20.1 

( f )  Orceitaan  so  .thbjih  jeuapxaagi .... 

24,5 

Key:  (a)  character  of  the  operation;  (b)  per¬ 
cent  of  reamputation  to  the  number  of  appro¬ 
priate  amputations;  (c)  operations  with  sutures 
completed  with  first  intention;  (d)  operations 
with  sutures  ending  with  suppuration;  (e)  op¬ 
erations  without  sutures  above  the  line  of  de¬ 
marcation;  (f)  removal  along  the  line  of  demar¬ 
cation. 
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The  overwhelming  majority  of  reamputations  (91.7%)  were  done  on 
the  lower  extremities.  Reamputations  carried  out  on  two  extremities 
in  a  single  patient  amount  to  14.3%  of  all  reamputations.  In  9.2% 
two  reamputations  were  made  on  the  same  extremity  due  to  unsatisfactory 
results  of  the  first  operation. 

Characterizing  operative  treatment  of  frostbite  for  the  entire 
period  of  World  War  II  it  is  necessary  primarily  to  note  an  in¬ 
crease  in  surgical  activity. 

The  frequency  of  operations  with  fourth  degree  frostbite  is 
88.8.  This  figure  itself  is  adequate  to  truly  indicate  how  the  views 
of  Soviet  surgeons  have  changed. 

As  a  result  of  the  growing  activity  a  decrease  in  the  number  of 
complications  was  noted  and,  in  particular,  with  fourth  degree  frost¬ 
bite  a  reduction  in  the  length  of  treatment  both  for  operable  and  non- 
operable  patients  (by  13.7  and  14.5%  of  the  duration  of  treatment  for 
the  first  year  of  the  war) . 

In  44.1%  of  those  operated  on,  a  single  amputation  was  made;  in 
35.3%  two  amputations  were  made  and  20.6%  were  subjected  to  three  or 
more  amputations.  On  the  average  for  a  single  patient  operated  on 
there  were  1.7  operative  interventions  not  counting  reamputations. 

With  third  degree  frostbite  complicated  by  osteomyelitis  in  half 
of  the  cases  amputations  were  made  which  is  undoubtedly  an  achievement 
because  up  until  World  War  II  osteomyelitis  with  third  degree  frost¬ 
bite  generally  could  not  be  diagnosed. 

When  evaluating  all  of  this  it  is  necessary  to  keep  in  mind  that 
in  the  overwhelming  majority  of  cases  we  are  talking  about  amputation 
of  the  toes,  feet  and  part  of  the  hands  (Table  46) . 

During  the  first  and  second  years  of  the  war  osteomyelitis  with 
third  degree  frostbite  was  diagnosed  at  3.0%,  in  the  third  year  at 
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5.3%  and  in  the  last  year  at  8.0%  which  must  be  related  to  improvement 
in  diagnostics  and  not  to  an  increase  in  the  frequency  of  osteomyelitis. 
Out  of  the  number  of  amputations  as  a  result  of  osteomyelitis  with 
third  degree  frostbite,  in  1/3  of  the  cases  amputations  were  made  using 
sutures.  In  0.2%  of  the  third  degree  frostbite  cases  also  amputations 
were  made  as  a  result  of  different  complications  (sepsis,  suppurative 
and  anaerobic  infection  and  trophic  disorders) . 

Distribution  of  operations  according  to  the  level  of  amputation, 
the  ratio  of  operations  using  sutures  and  not  using  sutures  and  also 
the  percent  of  primary  healing  are  presented  in  Tables  45  and  46. 


Table  45.  Distribution  of  amputations  according 
to  their  level  in  persons  who  have  recovered 
(calculation  of  the  number  of  amputations  and 
not  the  number  of  patients) . 
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56,5 

59,7 

58.6 

17,7 

18.7 

18.5 

11,4 

9.1 

9.9 

3,8 

0,9 

1.4 

0,3 

0,2 

0.2 

0,1 

0,4 

0,4 

0,1 

0,1 

2,5 

1,4 

1.6 

7,3 

8,9 

8,7 

0,4 

0,6 

0,6 

100,0 

100,0 

100,0 

Key:  (a)  level  of  the  amputation;  (b)  percent 
of  amputations;  (c)  with  sutures;  (d)  without 
sutures;  (e)  total;  (f)  phalanx;  (g)  metatarsal- 
phalanx  articulation;  (h)  metatarsus;  (i)  Lisfranc 
operation;  (j)  Chopart  operation;  (k)  operation 
on  the  heel;  (1)  Pirogof f-Syme  operation;  (m)  op¬ 
eration  on  the  shin  and  femur;  (n)  upper  extremity; 
(o)  fingers;  (p)  wrist,  forearm;  (q)  total. 
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Table  46.  The  ratio  of  amputations  and  reductions 
with  and  without  sutures  and  the  percent  of  healing 
with  first  intention  depending  on  the  level  of  the 
operation. 
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Keys  (a)  level  of  amputation;  (b)  percent  of 
amputations  out  of  the  number  operated  on  at 
this  level;  (c)  without  sutures:  (d)  with  sutures; 

(e)  healing  with  first  intention  for  the  number  of 
operations  with  sutures  in  percentage;  (f)  lower 
extremity;  (g)  amputation  and  reduction  on  the 
finger  phalanxes;  (h)  reduction  in  the  metatarsal- 
phalanx  articulation;  (i)  operation  on  the  metatarsus; 
(j)  reduction  in  the  Lisfranc  joint;  (k)  reduction  in 
the  Chopart  joint;  (1)  operation  on  the  bone  of  the 
heel;  (m)  Pirogoff  operation;  (n)  amputation  on  the 
shin  and  femur;  (o)  upper  extremity;  (p)  operation 
on  the  fingers;  (q)  operation  on  the  wrist  and  fore¬ 
arm;  (r)  total. 


Selection  of  the  level  of  amputation  basically  was  determined 
by  the  location  of  the  frostbite  although  one  should  note  that  the 
percentage  of  amputations  on  the  foot  and  shin  is  somewhat  greater 
than  the  frequency  of  frostbite  cases  in  these  sections  of  the  lower 
extremity.  This  can  be  explained  by  the  fact  that  in  some  of  the 
cases  indications  for  a  high  amputation  were  due  to  the  level  of 
necrosis  occurring  both  as  a  result  of  frostbite  and  the  develop¬ 
ment  of  complications, primarily  sepsis.  This  was  very  clear  when 
comparing  the  levels  of  amputation  in  persons  who  had  recovered  and 
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patients  who  had  died  (Table  47,  Fig.  116). 


Table  47.  Distribution  of  amputation  and  reduction 
according  to  the  level  in  healthy  persons  and  those 
who  died. 
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Key:  (a)  level  of  amputation;  (b)  percent  of  am¬ 
putations;  (c)  in  a  group  of  persons  who  have  re¬ 
covered;  (d)  in  a  group  of  persons  who  died;  (e) 
lower  extremity;  (f)  amputation  and  reduction  of 
the  phalanx  of  the  toes;  (g)  reduction  in  the 
metatarsal-phalanx  articulations;  (h)  foot  (meta¬ 
tarsus  and  tarsus) ;  (i)  reduction  in  the  region 

of  the  talocrural  joint;  (j)  amputation  of  the 
shin  and  femur;  (k)  upper  extremity;  (1)  reduction 
and  amputation  of  the  fingers;  (m)  reduction  and 
amputation  of  the  wrist;  (n)  total. 


In  spite  of  the  great  successes  achieved  by  the  medical  service 
in  the  Soviet  Army  in  treating  frostbite  during  World  War  II,  far  from 
all  possibilities  have  been  exhausted.  With  the  existing  organization 
of  treatment,  with  the  broad  adoption  of  a  method  of  early  treatment 
and  timely  evacuation,  it  is  possible  to  add  even  a  broader  use  of 
radical  operations  using  sutures.  This  considerably  decreases  the  time 
period  for  treatment  and  increases  the  number  of  patients  who  after 
healing  with  first  intention,  having  obtained  a  stump  with  full  use 
of  the  toes  and  fingers,  and  who  in  a  large  percentage  of  cases,  were  re¬ 
turned  to  the  army.  Examples  of  such  achievements  can  be  seen  in  a 
specialized  hospital  and  specialized  departments  of  hospitals  on  the 
Karel' skiy  front.  Even  in  1941-1942,  V.I.  Zharkova  (front  evacuation 
hospital)  and  S.A.  Grubina  (army  evacuation  hospital)  had  a  considerable 
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amount  of  material  which  showed  the  advantages  of  radical  operative 
treatment  for  fourth  degree  frostbite. 


(e) 

(f) 
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Fig.  116.  Distribution  of 
amputations  according  to 
level  (in  percentages  of 
the  total. 

Key:  (a)  in  the  group  of 
persons  who  have  recovered; 
(b)  in  the  group  of  persons 
who  have  died;  (c)  wrist; 
(d)  fingers;  (e)  femur, 
shin  and  talocoural  joint; 
(f)  foot;  (g)  metatarsus- 
phalanx  articulation;  (h) 
phalanx  of  the  toes. 


Stage  Treatment 

Frostbite  of  any  degree  can  cause  serious  damage  both  in  severity 
and  depth  of  pathological  changes  occurring  due  to  the  cold  and  in 
view  of  complications  which  in  most  cases  occur  as  a  result  of  in¬ 
correct  handling  and  treatment.  Therefore, the  degree  of  frostbite 
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without  taking  into  consideration  the  entire  clinical  picture,  cannot 
determine  the  volume  of  treatment  and  consequently,  the  location  where 
it  is  accomplished. 

First  degree  frostbite  observed  after  a  short-term  exposure,  as 
a  rule,  does  not  require  any  other  treatment  except  first  aid  carried 
out  at  the  stage  where  the  patient  is  first  admitted. 

First  degree  frostbite  which  occurs  due  to  prolonged  cooling,  for 
example,  trench  foot  and  chills  is  accompanied  not  only  by  inflammatory 
phenomena  on  the  skin  but  also  by  a  deeper  breakdown  in  blood  circula¬ 
tion  in  the  form  of  the  spastic  state  of  the  vessels,  with  the  develop¬ 
ment  of  edema  and  difficulty  in  lymph  flow.  In  these  cases  treatment 
could  not  be  limited  to  first  aid  and,  depending  on  further  passage, 
could  require  special  measures  for  restoring  blood  circulation  in  the 
extremities  affected. 

When  first  degree  frostbite  is  established  in  conditions  of  the 
military  medical  service  at  the  front,  after  rendering  first  aid,  it 
is  necessary  to  consider  the  possibility  of  placing  the  victims  in  warm 
rooms  of  dwellings  until  the  inflammatory  phenomena  are  eliminated  be¬ 
cause  if  this  requirement  is  ignored  secondary  and  probably  more  severe 
frostbite  will  occur. 

In  view  of  the  fact  that  severity  of  frostbite  does  not  show  up 
immediately  and  frostbite  of  higher  degrees  upon  first  inspection  could 
be  assumed  to  be  first  degree  frostbite,  it  would  be  necessary,  taking 
into  consideration  the  case  history  data  and  in  particular  the  duration 
of  cooling,  to  set  up  a  second  examination  on  the  following  day  of  all 
persons  in  which  first  degree  frostbite  has  been  established  in  order 
to  hospitalize  patients  with  higher  degree  frostbite. 

All  patients  with  complications  for  first  degree  frostbite  includ¬ 
ing  those  occurring  without  pronounced  inflammatory  phenomena  but  with 
the  development  of  vascular  disturbances  and  intumescence  with  a  stable 
decrease  in  skin  temperature  and  disorders  of  the  peripheral  pulse, 
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were  hospitalized  and  evacuated  from  PMP  (Medical  aid  station)  to 
DMP  (Division  medical  station)  later  on  depending  on  the  course  and 
necessary  treatment  measures.  Then  also  the  best  time  periods  for 
treatment  were  taken  into  consideration. 

Treatment  of  first  degree  frostbite  at  the  evacuation  stages  is 
carried  out  using  physical  therapy  means  depending  on  the  equipment  of 
the  stages  and  also  a  novocaine  blockade. 

Study  of  responses  to  questionnaires  at  treatment  institutions 
showed  that  a  certain  part  of  patients  with  first  degree  frostbite 
entered  hospitals  at  the  front  base  and  the  deep  rear.  If  one  ex¬ 
cludes  from  this  number  patients  with  first  degree  frostbite  in  which 
the  frostbite  occurred  at  the  rear  and  who  entered  the  indicated  hos¬ 
pitals  at  the  first  stage  of  evacuation, then  there  remains  a 
certain  number  of  first  degree  frostbite  cases  whose  treatments  ends 
at  a  point  distant  from  the  hospitals  at  the  front. 

According  to  the  accounts  of  the  chief  surgeon  of  the  Bryansk 
front  in  1942,  first  degree  frostbite  amounted  to  1. 0-2.0%  of  all 
frostbite  cases  in  hospitals  at  the  front  base.  S.A.  Grubina  in  the 
army  hospital  also  had  1.9%  of  first  degree  frostbite  cases. 


According  to  the  material  of  the  chart  on  fundamental  characteris¬ 
tics,  the  outcome  (recovery)  with  first  degree  frostbite  was  deter¬ 
mined  at  the  following  stages  of  evacuation: 
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However,  distribution  of  the  outcome  presented  is  not  completely 
characteristic  for  first  degree  frostbite  because  a  large  majority  of 
patients  hospitalized  suffered  from  accompanying  diseases  which  made 
it  necessary  for  hospitalization  and  further  evacuation.  As  was  in¬ 
dicated  above,  the  overwhelming  majority  of  first  degree  frostbite 
cases  was  not  counted  in  the  medical  statistics  which  sharply  changed 
the  distribution  of  outcome  by  stage. 

According  to  G.F.  Shkradyuk's  data,  the  outcome  from  first  degree 
frostbite  was  determined  at  the  first  stage  of  evacuation  in  30.3%, 
in  the  second  for  33.0%  and  in  the  third  for  21.1%.  One  should  take 
into  consideration  that  by  the  first  stage  we  mean  the  medical  insti¬ 
tution  where  the  victim  was  first  admitted  and  not  always  the  DMP. 

The  average  time  for  treatment  of  hospitalized  patients  with 
first  degree  frostbite,  according  to  the  data  of  the  chart  of  fun¬ 
damental  characteristics,  amounted  to  35  days  and  according  to  G.F. 
Shkradyuk  to  45.6  days. 

As  is  known,  second  degree  frostbite  is  characterized  by  blisters. 
But  for  third  or  even  fourth  degree  frostbite  the  formation  of  blisters 
is  an  ordinary  phenomenon. 

A  general  conservative  approach  to  the  treatment  of  frostbite 
which  was  widespread  up  until  recently  has  been  discussed  in  relation 
to  blisters.  Their  removal  was  considered  dangerous  in  view  of  the 
possibility  of  infection  of  the  exposed  surface.  A  number  of  authors 
propose  only  abrading  or  puncturing  the  blisters  in  order  to  release 
the  fluid  from  them.  Certain  author  advocated  full  removal  of  the 
blisters  as  with  treatment  of  burns. 

Blisters  must  be  removed  completely  as  they  appear.  The  basis 
for  this  is  the  following  statements: 

1)  in  conditions  of  military  activity  of  persons  who  have  received 
frostbite  often  they  were  forced  to  proceed  on  foot  for  a  considerable 
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distance  before  they  were  admitted  to  a  medical  aid  post.  The  blis¬ 
ters  then  had  been  partially  damaged  and  their  inside  infected.  Also 
it  is  necessary  to  take  into  consideration  that  in  the  inside  of  an 
undamaged  blister  usually  one  finds  microorganisms; 

2)  removal  of  blisters  makes  it  possible  to  discover  third  degree 
frostbite  which  in  a  number  of  cases  with  the  presence  of  undamaged 
blisters  could  not  have  been  diagnosed; 

3)  the  time  necessary  for  complete  epithelialization  with  the 
removal  of  blisters  was  significantly  decreased; 

4)  the  removal  of  blisters  was  not  accompanied  by  the  development 
of  a  progressive  inflammatory  process. 

The  removal  of  blisters  was  done  at  the  PMP  or  even  at  the  DMP 
depending  on  where  they  were  detected.  At  this  same  stage,  on  the 
basis  of  the  exterior  appearance  of  the  excoriated  surface,  the  prob¬ 
able  degree  of  frostbite  is  established. 

Removal  of  blisters  was  preceded  by  disinfection  of  the  skin; 
this  was  done  by  washing  the  extremity  with  soapy  water  with  subse¬ 
quent  rubbing  with  alcohol  twice. 

After  the  blisters  were  removed  and  the  second  treatment  of  the 
entire  surface  with  alcohol  was  done  a  sterile  dry  or  lubricated 
bandaging  was  applied.  In  view  of  the  decrease  in  pain  sensitivity 
in  the  frostbite  zone  the  patients  did  not  suffer  any  distressing 
pain. 


Further  treatment  carried  out  at  the  DMP  or  at  the  KhPPG  included 
cnanging  and  repeated  application  of  bandaging  if  it  had  become  soaked. 
It  is  advantageous  to  use  radiation  with  quartz  alternating  with  dry 
air  baths.  Open  treatment  of  second  degree  and  particularly  third 
degree  frostbite  in  conditions  of  field  treatment  institutions,  as 
a  rule,  was  not  done  in  view  of  difficulties  in  observing  aseptics 
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and  the  danger  of  infection.  It  is  also  necessary  to  take  into  con¬ 
sideration  the  need  for  further  evacuation  in  a  number  of  cases. 

Without  complications  second  degree  frostbite  later  on  usually 
was  coated  with  inert  lubricants  to  impart  elasticity  to  the  epithelial 
tissue. 

Medication  must  of  course  correspond  to  physical  therapy  proce¬ 
dures  . 


Some  of  the  patients  remained  in  all  MSB  and  KhPPG  until  release 
depending  on  the  sanitary  and  tactical  circumstances  or  were  sent  to 
AGLR  (Army  field  hospital  for  minor  casualties) . 

Patients  with  second  degree  frostbite  complicated  by  pronounced 
infection  or  trophic  disorders  were  evacuated  to  the  hospital  base  of 
the  army  and  the  front. 


According  to  the  material  on  the  chart  for  fundamental  character¬ 
istics,  the  distribution  of  persons  suffering  from  second  degree  frost¬ 
bite  at  the  evacuation  stage  where  they  had  completed  treatment  are 
presented  in  the  following  form: 
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persons  who  have  completed  treat¬ 
ment;  (c)  MSP;  (d)  KhPPG;  (e)  army 
hospitals;  (f)  front  hospitals; 

(g)  hospitals  at  the  deep  rear. 


Stage  treatment  of  third  and  fourth  degree  frostbite.  Because  the 
degree  of  frostbite  is  not  apparent  immediately,  at  the  PMP,  a  precise 
diagnosis  cannot  be  established  and  all  of  the  patients  with  high 
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degrees  of  frostbite  are  evacuated  to  DMP  and  KhPPG  where  a  diagnosis 
is  established  as  soon  as  the  depth  and  dimensions  of  damage  are  dis¬ 
covered. 

The  first  treatment  measures  are  cm/nmon  for  all  types  of  frostbite 
of  second,  third  and  fourth  degree.  The  conduct  of  surgical  treatment 
(removal  of  blisters)  and  further  observations  make  it  possible  to 
establish  the  degree  of  damage  and  depending  on  this  to  differentiate 
the  treatment  and  to  designate  the  stage  to  which  the  patients  should 
be  evacuated. 

The  main  mass  of  patients  with  third  degree  frostbite  were  evacu¬ 
ated  to  the  army  and  front  hospitals  because  they  required  prolonged 
treatment  with  the  use  of  medication  and  physical  therapy  means  and 
also  often  X-ray  methods  of  diagnosis  and  operative  treatment.  The 
average  time  period  for  treating  these  cases  of  frostbite,  according 
to  the  data  of  the  chart  of  fundamental  characteristics,  amounted  to 
88.5  days. 

For  fourth  degree  frostbite,  where  the  patients  were  held  at  the 
DMP  and  at  the  KhPPG,  necrotomy  was  conducted  if  there  was  any  doubt 
as  to  the  gangrenous  state  of  the  tissue. 

In  the  army  evacuation  hospitals  where  the  patients  usually  were 
held  for  a  few  days,  those  suffering  from  fourth  degree  were  discovered 
in  the  overwhelming  majority  of  cases.  Here  early  surgical  treatment 
was  carried  out  including  necrectomy  and  also  physical  therapy  pro¬ 
cedures  were  used. 

An  open  method  of  treatment  which  is  usually  completely  effective, 
in  the  conditions  of  the  evacuation  hospitals,  was  used  very  little  in 
view  of  difficulties  in  handling,  lack  of  equipment,  and  also  due  to 
the  necessity  during  evacuation  to  bandage  and  thus  disturb  the  princi¬ 
ple  of  open  treatment. 

In  army  evacuation  hospitals  final  amputations  could  be  carried 
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out  for  frostbite  of  certain  digits  which  usually  did  not  involve  moist 
gangrene  (with  the  exception  of  the  big  toe) .  The  frostbite  which  oc¬ 
curred  with  moist  gangrene  required  longer  time  periods  for  treatment 
and  relatively  often  was  accompanied  by  complications.  Therefore,  the 
patients  after  measures  directed  at  converting  the  moist  gangrene  to 
dry,  were  evacuated  after  a  few  days  to  the  front  hospitals.  All 
patients  with  extensive  fourth  degree  frostbite  were  sent  there. 

All  patients  with  fourth  degree  frostbite  who  were  not  undergoing 
complications  were  operated  on  and  remained  in  the  front  evacuation 
hospitals  inasmuch  as  with  radical  intervention  the  time  necessary 
for  full  treatment  equal  2-3  months.  Patients  with  complications 
from  fourth  degree  frostbite  were  evacuated  to  rear  hospitals. 


The  distribution  of  persons  suffering  from  different  degrees  of 
frostbite  according  to  stage,  where  the  outcome  was  determined,  is 
presented  in  Table  48  (Fig.  117) . 


Table  48.  The  stage  at  which  the  outcome 
of  frostbite  was  determined  depending  on 
degree . 
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Key:  (a)  degree  of  frostbite;  (b)  MSB; 

(c)  KhPPG;  (d)  army  evacuation  hospitals; 
(e)  front  evacuation  hospitals;  (f)  rear 
hospitals;  (g)  total;  (h)  percent  of 
frostbite. 


The  table  presented  does  not  completely  correctly  reflect  the 
results  according  to  stage  of  evacuation  for  first  and  second  degree 
frostbite  inasmuch,  as  was  noted,  the  material  from  the  chart  on  fun¬ 
damental  characteristics  does  not  introduce  a  significant  number  of 
patients  with  light  frostbite  cases  treated  ambulatorily  and  at  the 
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same  time  includes  a  certain  percent  of  patients  with  frostbite 
received  at  the  rear.  This  could  indicate  a  certain  increase  in 
first  and  second  degree  frostbite  whose  treatment  was  completed  in 
the  rear  hospitals. 
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Fig.  117.  Distribution  of 
determined  outcomes  according 
to  the  stage  of  evacuation 
with  different  degrees  of 
frostbite  (in  percentage  of 
the  total) . 

Key:  (a)  degree  of  frostbite? 
(b)  rear  hospitals;  (c)  army 
hospitals;  (d)  front  hospitals; 
(e)  PPG;  (f)  MSB. 


It  is  effective  on  a  scientific  basis  to  have  an  organized  sys¬ 
tem  of  treatment  of  frostbite  as  experience  has  shown,  to  create  all 
the  prerequisites  or  further  significant  decrease  in  the  time  period 
for  treatment.  The  best  example  of  this  was  achieved  when  creating  at 
the  army  and  front  specialized  hospitals  or  sections  for  treatment  of 
frostbite.  Specialized  hospitals  were  organized  at  the  hospital  base 
of  the  army  only  when  it  was  adequate  or  a  quantity  of  patients  with 
frostbite  at  a  single  base  from  hospitals  for  slightly  wounded  patients. 
As  the  need  disappeared,  the  specialized  hospital  again  could  become  a 
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hospital  for  patients  with  light  wounds.  Specialized  hospitals  for 
patients  with  frostbite  in  the  hospital  base  of  the  army,  the  front 
hospital  base,  and  the  deep  rear  had  a  number  of  organizational  fea¬ 
tures  which  were  determined  by  the  character  of  their  contingents.  In 
these  hospitals  there  were  physical  therapy  departments,  equipment  for 
the  open  method  of  treatment,  and  well  organized  treatment  physical 
exercise.  In  specialized  hospitals  of  the  front  base  and  the  deep 
rear  a  constant  consultation  with  orthopedic  surgeons  was  maintained 
and  in  the  deep  rear  with  hospitals  for  patients  with  frostbite  pros¬ 
thetic  shops  were  set  up.  Certain  features  differentiated  the  equip¬ 
ment  and  internal  organization  of  the  specialized  hospitals  and  also 
the  contingent  of  patients  treated  there.  Treatment  of  widespread 
second  degree  frostbite  and  all  third  and  fourth  degree  frostbite  cases 
was  carried  out  in  specialized  hospitals  or  departments. 

When  observing  certain  conditions,  the  average  time  periods  for 
treating  the  patients  with  extensive  second  degree  frostbite  was  re¬ 
duced  to  2-3  weeks;  patients  with  third  degree  frostbite  were  treated 
from  1  1/2-2  months.  Patients  with  fourth  degree  frostbite  of  the 
terminal  phalanxes  and  third  degree  frostbite  were  evacuated  from  the 
GBA  (Army  base  hospitsl)  and  underwent  final  treatment  in  specialized 
hospitals  of  the  front  base  organized  when  necessary  also  at  the  hos¬ 
pital  base  for  slightly  wounded  patients.  The  time  period  for  treat¬ 
ing  these  cat  gories  of  patients  was  from  1  to  2  1/2-3  months.  Patients 
with  significantly  extensive  fourth  degree  frostbite  who  were  not  re¬ 
turned  to  duty  after  recovery  were  evacuated  to  specialized  hospitals 
in  the  deep  rear.  The  average  time  period  for  treatment  of  these  pa¬ 
tients  must  not  exceed  2-3  months. 
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CHAPTER  IX 

PROPHYLAXIS 

Correct  and  effective  prophylaxis  of  frostbite  is  accomplished 
with  combined  operation  of  the  medical  survice  and  the  command  staff. 
The  junior  command  staff  is  involved  in  this  work. 

Frostbite  in  an  active  army  in  the  northern  regions  of  Europe  can 
occur  beginning  at  the  end  of  August.  Therefore,  massive  prophylactic 
measures  and  sanitary  instruction  work  was  begun  in  August  and  con¬ 
tinued  to  the  end  of  April  and  the  beginning  of  May  —  the  time  period 
for  ending  mass  frostbite  in  the  northern  regions  of  Europe. 

For  correct  identification  and  timely  evacuation  to  the  rear  of 
patients  with  those  types  of  first  degree  frostbite  which  should  be 
treated  at  the  rear,  the  senior  physicians  of  the  chast 1  took  into 
consideration  the  soldiers  and  officers  who  have  a  tendency  toward 
chilblains  by  an  examination  of  every  single  person  of  the  entire 
personnel  of  the  chast 1 . 

The  means  used  in  the  army  for  prevention  of  frostbite  can  be 
divided  into  means  of  collective  and  individual  prophylaxis.  However, 
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in  army  conditions  a  number  of  means  for  individual  prevention,  due  to 
their  mass,  at  the  same  time  have  become  the  means  for  collective  pro¬ 
phylaxis.  The  means  of  collective  prophylaxis  is  considered  in  detail 
in  the  section  entitled  "Epidemiology  and  hygiene." 

In  the  conditions  of  the  Soviet  Army  with  the  exception  of  the 
effective  means  for  collective  prophylaxis  of  frostbite,  it  was  sani¬ 
tary  and  instructional  work.  Organized  by  the  medical  service  of  the 
military  soyedineniye ,  it  included  many  forms  of  work:  conversations, 
demonstrations  on  charts,  models  and  other  visual  aids,  which  depict 
the  results  from  incorrect  or  inadequate  preparation  for  winter,  spring 
and  fall  activities,  different  details  of  hygiene  for  footgear  and 
clothing.  The  sanitation  and  instructive  work  was  considered  worthwhile 
at  a  high  level  only  in  a  case  where  in  setting  up  the  military  service 
chast '  one  could  maintain  the  concept  of  avoiding  frostbite  as  much  as 
possible  or  in  any  case  reducing  it  to  a  minimum  with  knowledge  of  mod¬ 
ern  means  for  collective  and  individual  prophylaxis. 

The  means  for  collective  prophylaxis  of  massive  frostbite  were  ex¬ 
pressed  in  orders  by  the  command.  Experience  showed  that  the  develop¬ 
ment  of  a  syndrome  of  trench  foot  requires  for  this  development  about 
4-5  days.  Starting  with  this,  the  command  attempted  to  give  the 
troops  in  the  trenches  the  possibility  of  warming  and  drying  footgear 
etc.  every  2-3  days.  However,  the  detailed  measures  of  the  command 
were  extremely  difficult  due  to  the  varied  conditions  of  tactical  and 
strategic  nature. 

On  order  of  the  command, measures  were  taken  directed  for  eliminat¬ 
ing  increased  moisture  and  dampness  in  the  trenches.  For  this  purpose 
the  trenches  were  drained,  planking  was  put  down  in  the  foxholes,  brush¬ 
wood,  branches  and  wooden  flooring  were  set  up  with  grating  hatches. 

Here  where  possible  one  set  up  safe  areas  in  the  shelters  where 
footgear  and  clothing  could  be  dried  and  in  certain  cases  bonfires  built. 

To  protect  the  wounded  who  were  evacuated  to  the  rear  from 
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frostbite,  heating  equipment  should  be  set  up.  Strong  cooling  of  the 
air  in  hospital  trains  in  the  wintertime  particularly  on  the  windy 
side  during  movement , required  devices  in  the  railway  cars  of  the  hos¬ 
pital  trains  with  two  walls  and  filling  of  the  interwall  space  with 
materials  which  would  not  conduct  heat.  Setting  up  additional  sources 
of  heat  in  the  railway  cars  was  recommended  (alcohol  lamps,  mobile 
stoves,  etc. ) . 

Other  types  of  heating  were  used  during  transport  in  the  winter, 
fall  and  spring  evacuations.  In  vehicles  a  source  of  heat  was  the 
motor  itself;  when  using  horse  drawn  carts  the  patients  were  wrapped 
up,  given  hot  pads,  bedding  and  clothing. 

Protection  of  the  patients  and  wounded  being  evacuated  from  mois¬ 
ture  penetration  was  considered  (canvas  hangings  were  set  up,  they  were 
covered  and  equipped  with  waterproof  raincoats,  foot  gear,  straw  cov¬ 
ering  for  the  legs,  etc.). 

Finally,  as  early  evacuation  of  patients  with  frostbite  as  pos¬ 
sible  was  a  powerful  means  for  preventing  infection  and  other  complica¬ 
tions  and  as  was  pointed  out  above  significantly  improves  the  prognosis. 

Means  for  Individual  Prophylaxis 

Frostbite  frequently  affects  persons  whose  health  has  been  weakened 
for  any  reason.  Therefore,  to  prevent  frostbite  it  is  necessary  to 
take  measures  directed  at  protecting  the  entire  organism  by  toughening 
it.  The  importance  of  the  latter  for  prevention  of  frostbite  and 
freezing  has  been  shown  not  only  by  the  mass  experience  of  people  in 
the  northern  regions  but  also  experimentally. 

Toughening  as  a  prophylactic  measure  against  frostbite  and  freez¬ 
ing  is  particularly  important  for  peoples  who  are  constantly  living  in 
countries  with  a  warm  climate. 

It  is  recommended  that  in  the  summer  time  they  toughen  the  body 


by  using  air  bags,  gymnastics  or  massage.  When  the  first  symptoms 
of  chronic  frostbite  appeared  it  is  necessary  immediately  to  begin 
massage,  changeable  baths,  etc. 

The  great  importance  of  getting  used  to  the  cold  was  noted;  this 
makes  it  possible  for  the  polar  research  worker  to  sleep  without  harm 
to  the  organism  in  the  open  air  in  strong  frost. 

The  best  prophylactic  means  against  frostbite  is  systematic  active 
exercise  moving  the  hands  and  feet. 

A  general  hygienic  regime  is  very  important  for  protecting  the 
organism.  There  is  no  need  to  particularly  emphasize  the  circumstance 
that  sleep,  rest,  nutrition  etc.  do  not  always  depend  on  the  command 
of  the  chast '  but  often  on  the  combat  circumstances  in  general.  How¬ 
ever,  the  knowledge  that  providing  it  most  of  all  is  a  factor  in  pro¬ 
phylaxis  of  frostbite  is  obligatory  both  for  the  command  officers  and 
for  the  physicians. 

As  has  already  been  pointed  out  more  than  once,  in  battle, freezing 
of  the  legs  is  particularly  important  and  therefore  it  is  natural  that 
prophylactic  measures  are  directly  mainly  at  protecting  the  soldiers 
legs  from  the  effect  of  low  temperatures.  Most  important  here  is  sup¬ 
plying  effective  footgear,  a  number  of  innovative  proposals  directed 
at  improving  foot  wear  for  soldiers  exist. 

The  best  of  these  with  correct  wearing  are  the  high  combat  boots 
and  valenki  [felt  boots] .  To  improve  the  waterproof  character  it  is 
recommended  that  the  boots  be  lubricated  with  fat. 

In  trenches  where  movement  of  the  soldiers  is  limited  it  is  very 
desirable  to  wear  rubber  boots.  However  it  is  known  that  on  marches 
in  general,  the  long  term  wearing  of  rubber  boots  is  undesirable. 

On  dry  frosty  days  valenki  are  very  suitable? however  when  a  thaw  sets 
in  they  can  facilitate  frostbite. 
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Special  portable  dryers  have  been  set  up  for  drying  boots  and  foot¬ 
gear  which  is  a  very  important  preventive  measure.  Drying  the  boots  on 
the  feet  later  on  leads  to  wrinkling  of  the  boot  leather 
and  pressure  on  the  foot  from  the  sides  of  the  boot  and  local  frost¬ 
bite.  Moreover,  without  removing  the  footgear  from  the  foot  it  would 
be  impossible  to  dry  it  well.  It  is  not  recommended  that  one  dry  foot¬ 
gear  directly  in  front  of  a  flame  (fire)  because  then  the  boots  shrink. 

It  is  important  to  change  the  boots,  footgear,  stockings,  etc. 
as  frequently  as  possible. 

One  should  catagorically  forbid  lubricating  the  feet  with  vaseline 
because  the  experience  of  military  chast 1  has  shown  that  vaseline  not 
only  does  not  protect  but  facilitates  the  onset  of  frostbite.  The  use 
of  the  so-called  prophylactic  oils  and  greases  which  counteract  frost¬ 
bite  is  considered  nonexpedient. 

Among  the  folk  preventive  measures  against  frostbite  are  wrapping 
the  feet  in  nonheat-conducting  materials,  in  particular,  paper.  It 
should  be  remembered  that  this  can  protect  one  from  frostbite  only 
when  the  footgear  is  dry. 

In  order  to  protect  the  feet  from  loss  of  heat  they  are  wrapped 
with  foot  cloths,  several  pairs  of  stocking  are  put  on,  etc.  However, 
such  measures  can  lead  to  opposite  results  because  foot  wear  then  often 
becomes  too  tight,  presser  on  the  feet,  that  is,  conditions  are  created 
where  frostbite  can  occur. 

Also  cardboard  insoles  are  recommended.  The  boots  should  be 
wrapped  with  felt  on  the  outside  and  overshoes  made  of  straw  put  on; 
this  is  particularly  important  for  sentry  duty. 

It  is  necessary  to  systematically  combat  perspiration  of  the  feet 
bacause  perspiration  leads  to  frostbite;  moreover,  it  facilitates  con¬ 
tamination  of  the  feet  and  itself  is  an  infectious  complication  of 
frostbite . 


Greasing  of  the  feet  with  10%  Formalin  is  widely  used  followed 
by  sprinkling  with  talc.  Although  these  measures  are  of  a  palliative 
character  they  undoubtedly  are  a  good  idea  because  they  temporarily 
retard  perspiration  and  prevent  frostbite  from  occurring. 

Frequent  washing  of  the  feet  facilitates  preventing  infectious 
complications  and  possibly  frostbite  itself.  The  feet  of  soldiers  must 
periodically  be  examined  by  the  junior  commanders  and  sanitation  in¬ 
structors  in  order  to  avoid  any  problems  in  good  time. 

Sanitary  clothing  also  is  a  means  of  preventing  frostbite  and  there¬ 
fore  has  been  subject  to  an  experimental  study.  The  clothing  of 
soldiers  must  be  free,  light  and  warm  enough  and  if  possible  must 
have  a  waterproof  covering  on  top.  In  windy  weather  and  in  frost  it 
is  recommended  that  a  knitted  helmet  lining  be  worn. 

The  field-type  straps  should  not  be  tightened  because  this  could 
cause  frostbite  on  sections  of  the  body  holding  the  strap. 

The  medical  service  observes  the  correctness  of  wearing  metal 
helmets  in  order  to  prevent  frostbite  in  the  areas  where  the  edge  of 
the  helmet  comes  into  contact  with  the  skin  at  the  neck  and  on  the 
face . 


Cavalrymen,  pilots  and  tank  operators  are  equipped  with  mesh  or 
wool  liners  for  gloves.  Snipers  must  be  fitted  with  special  clothing. 
Ties  on  underclothing  must  be  replaced  by  buttons.  It  is  very  de¬ 
sirable  to  have  pocket  warmers  particularly  on  marches. 


CHAPTER  X 


RESULTS 

According  to  the  different  types  of  damage,  in  particular,  the 
basic  damage  in  combat  the  gunshot  wounds , results  for  frostbite  also 
are  divided  into  expert  and  clinical. 

When  studying  results  one  encounters  a  single  very  important  cir¬ 
cumstance  which  has  already  been  noted,  namely:  first  degree  frostbite 
whose  number  is  always  greater  than  frostbite  of  other  degrees  and  very 
often  is  not  taken  into  consideration  in  general.  Those  suffering 
from  it  are  treated  in  the  chast1 ,  without  abandoning  post,  and  there¬ 
fore  not  recorded, at  least  in  documents  which  are  subjected  to  re¬ 
search.  Each  person  who  is  wounded  even  with  a  very  slight  wound  is 
recorded  or  if  not  this  is  considered  an  exception;  in  other  words  a 
slight  frostbite  does  not  prevent  carrying  out  one's  duties.  Thus, 
when  taking  into  consideration  the  results  one  should  consider  that 
the  percentage  of  second  and  third  and  fourth  degree  frostbite  is 
higher  and  in  the  same  way  its  mortality  rate  and  the  percentage  of 
healthy  persons  and  those  returned  to  duty  is  decreased.  Consequently, 
our  data  presented  below  should  be  considered  as  a  results  of  recorded 
cases  of  frostbite. 


Finally,  as  study  of  the  materials  indicates,  in  a  number  of 
frostbite  cases  wounds  or  disease  occurs  at  the  same  time;  therefore, 
the  results  often  are  not  counted  with  the  frostbite  but  with  disease 
or  wounds. 

For  evaluating  the  results,  special  numerical  data  are  presented 
which  have  already  been  cited  (see  page  104  and  the  pages  following) . 

If  one  assumes  all  frostbite  cases  as  100,  then  obtain  the  follow¬ 
ing  relationship  according  to  year  (Table  49) . 

Table  49.  Frequency  of  frostbite  by 
year  of  the  war. 
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Key:  (a)  year  of  the  war;  (b)  first; 

(c)  second;  (d)  third;  (e)  fourth; 

(f)  frequency  of  frostbite  in  per¬ 
centage  points. 

An  analysis  was  given  above  of  their  interaction  but  it  is  nec¬ 
essary  to  note  that  widespread  and  effectively  conducted  prevention 
of  frostbite  both  mass  and  individual  had  a  definite  effect  on  de¬ 
creasing  the  number  of  cases. 

In  order  to  establish  the  relationship  of  results  to  the  direct 
effect  of  the  cold,  a  study  was  made  of  the  history  of  diseases  which 
could  possibly  affect  similar  patients. 

First  of  all  one  should  note  that  in  the  entire  war  the  fatality 
rate  for  frostbite  was  very  low  and  decreased  year  by  year. 

The  cause  of  death  with  frostbite  in  the  overwhelming  majority 
of  cases  was  not  the  frostbite  itself  but  the  diseases  or  wounds  ac¬ 
companying  it.  If  one  assumes  that  those  who  died  from  frostbite  for 
the  entire  war  has  a  figure  of  100,  then  by  year  they  are  distributed 
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.husly  (Table  50)  . 


Table  50.  Distribution  of  persons  who  died  from 
frostbite  by  year  of  the  war. 
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Key:  (a)  year  of  the  war;  (b)  first;  (c)  second; 

(d)  third;  (e)  fourth;  (f)  total;  (g)  fatality 
rate  in  percentages. 

This  is  all  related  to  the  sharp  drop  in  the  number  of  frostbite 
cases,  the  decrease  in  percent  of  fatalities  which  by  the  fourth  year 
of  the  war  had  decreased  twofold  in  comparison  with  the  initial  period 

Finally,  if  one  assumes  100  for  all  those  who  died,  where  there 
was  frostbite  involved,  then  it  seems  that  62.9%  died  not  as  a  result 
of  frostbite  but  from  other  causes  (disease  or  wounds) .  In  particular 
all  of  the  fatal  outcomes  with  first  and  second  degree  frostbite  are 
not  the  result  of  the  frostbite.  More  than  1/4  fatal  cases  with  third 
and  fourth  degree  frostbite  also  donot  involve  frostbite.  Only  37.1%  of 
all  fatal  results  have  a  causal  relationship  with  frostbite  or  its 
complications . 

Among  those  persons  who  completed  treatment  who  have  a  single 
section  of  injury,  healing  with  scars  was  noted  in  at  least  92.3%  with 
two  sections  of  injury  at  least  90.1%  and  with  three  or  more  —  at 
least  87.5%  and  as  a  whole  healing  with  a  scar  amounted  to  about' 

90.0%  (89.4%)  with  a  significant  number  of  unestablished  or  indeter¬ 
minant  results. 

From  the  data  presented  in  the  historical  section  it  is  apparent 
that  in  the  preaseptic  period  the  fatality  rate  from  frostbite  was 
very  high.  It  is  possible  to  make  a  comparison  only  with  the  first 
world  war  but  these  comparisons  hardly  can  be  considered  as  proven 
keeping  in  mind  the  differences  in  the  climate  in  the  Western  and 
Eastern  fronts  and  very  significant  differences  in  the  character  of 
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combat  operations.  The  Eastern  and  Western  fronts  in  the  winter  of 
1944-45  simply  cannot  be  compared.  It  would  be  more  correct  to  compare 
data  of  our  enemies  on  the  Eastern  front.  Here  the  local  climatic 
conditions  were  similar  and  the  conditions  of  military  circumstances 
could  be  compared  at  least  in  a  number  of  sections  of  the  front.  Pre¬ 
cise  information  on  enemy  armies  is  nonexistent  but  on  the  basis  of 
data  published  in  literature  in  the  materials  related  to  it  one  can 
conclude  that  in  the  enemy  army  the  number  of  persons  injured  by  the 
cold  was  much  greater,  the  fatality  rate  much  higher,  the  treatment 
periods  and  in  general  the  results  much  worse  than  in  the  Soviet  Army. 
For  the  entire  time  of  the  war  we  used  no  treatment  method  for  frost¬ 
bite  or  medication  which  was  used  by  our  enemy  or  our  allies.  We  found 
our  literature  and  our  instructions  on  prophylaxis  and  treatment  of 
frostbite  in  the  enemy  literature  and  there  is  information  that  they 
also  borrowed  our  method  of  treatment  for  frostbite. 

Cone lusions 

In  questions  on  frostbite  there  has  been  a  large  and  significant 
shift  relating  both  to  the  understanding  of  this  pathological  state 
and  to  practical  measures. 

The  harmful  effect  of  the  cold  is  closely  related  to  combat  op¬ 
erations  and  therefore  frostbite  cases  received  in  combat  circumstances 
can  relate  to  combat  injury.  The  harmful  effect  of  cold  depends  on 
the  conditions  in  which  the  soldiers  carrying  out  their  combat 
assignments  are  found.  When  combat  actions  are  stopped  the  cold  is 
still  a  harmful  factor  and  the  number  of  frostbite  cases  sharply  de¬ 
creases;  they  are  similar  in  character  to  frostbite  arising  under 
ordinary  conditions.  The  connection  of  this  factor  with  fulfillment 
of  combat  assignments  is  fairly  great  and  even  maneuvers  in  the  cold 
part  of  the  year  involve  a  considerable  amount  of  frostbite.  The  study 
of  conditions  during  which  cold  becomes  a  harmful  factor  was  facili¬ 
tated  by  a  correct  understanding  of  the  prophylaxis  of  frostbite  and 
conduct  of  appropriate  measures  which,  in  turn,  lead  to  a  decrease  in 
the  number  of  frostbite  cases.  The  uselessness  of  the  prophylactic 
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use  of  any  type  of  lubricant  was  pointed  out.  The  time  factor  was 
felt  to  be  exceptionally  important  and  consequently,  the  possibility 
of  weakening  and  in  certain  cases  avoiding  frostbite  by  decreasing 
the  action  time  in  the  cold.  An  important  role  involves  providing 
soldiers  with  the  appropriate  clothing  depending  on  their  assignment 
(clothing  of  pilots,  snipers,  etc.),  that  is,  those  persons  who  are 
subjected  to  cold  for  longer  periods  of  time;  the  importance  of  effec¬ 
tive  foot  wear,  its  condition  and  fit  was  pointed  out  clearly.  All 
these  factors  received  attention  and  concern  from  the  military  com¬ 
mand  which  undoubtedly  had  positive  results.  An  important  role  was 
played  by  heating  transportation  equipment  for  the  wounded,  protect¬ 
ing  them  with  furs,  heaters,  etc. 

In  spite  of  the  special  redistribution  for  frostbite  in  the 
lightly  wounded,  with  a  significant  loss  of  blood,  frostbite  was 
rare  among  them  and  did  not  complicate  the  course  of  their  wounds. 

The  prophylactic  measures  enumerated  not  only  decreased  the  number 
of  frostbite  cases  but  also  lessened  the  severity  of  damage  in  cases 
where  the  pathological  phenomenon  was  not  fully  developed. 

For  frostbite  clinics  a  new  four-degree  classification  is  im¬ 
portant.  It  was  proposed  several  years  before  World  War  II,  tested 
during  the  war  with  the  Byelofinns  and  finally  adopted  into  everyday 
practice  at  the  beginning  of  World  War  II.  This  classification  which 
makes  the  severity  of  injury  more  precise  was  convenient  for  evacuation 
classification  because,  depending  on  the  location  and  degree  of  injury, 
the  further  consideration  of  the  victim  was  determined. 

Study  of  the  pathogeneses  of  frostbite  resulted  in  a  breakdown 
in  all  the  old  theories  as  to  the  effect  of  cold  both  locally  and 
generally  on  the  human  organism.  First  of  all  isolation  and  description 
of  the  so-called  "latent"  period  was  noted;  its  importance  is  within 
the  framework  of  problems  of  frostbite  and  is  an  object  for  research, 
in  general, pathology.  At  the  same  time  there  is  a  basis  for  conduct¬ 
ing  a  number  of  practical  measures  mainly  therapeutic. 


602 


As  to  the  lack  of  foundation  of  views  involving  the  results  of 
frostbite  one  can  judge  only  by  the  following  fact.  A  view  as  to  the 
unusual  brittleness  of  frostbitten  tissue  was  very  widespread  and  we 
constantly  encountered  it  in  text  books;  at  the  same  time  no  one  ob¬ 
served  a  "fallen  off"  finger  or  ear  in  frostbite  cases  and  in  experi¬ 
ments  it  was  only  with  great  difficulty  that  one  could  successfully 
break  off  a  finger  or  toe  in  a  frog  frozen  in  liquid  carbon  dioxide. 

Also  there  is  little  foundation  for  the  fear  of  rapid  warming  both 

of  separate  frozen  parts  of  the  body  and  the  victim  as  a  whole.  But 

temperature  of  the  victim  if  he  was  alive  could  not  be  below  24-22° 

and  immersion  in  an  icy  bath  lead  not  to  warming  him  but  to  further 
cooling;  nevertheless  the  apprehension  about  putting  a  frozen  person 
in  a  warm  room  remained.  Putting  a  frostbitten  person  in  an  unheated 
room  means  that  the  frostbite  continues. 

Larrey  reported  that  among  French  soldiers  whose  frozen  extrem¬ 
ities  were  warmed  at  bonfires,  frostbite  occurred  more  severely  than 
among  those  who  were  not  heated.  However  these  observations  were  never 
confirmed  and  the  "fact"  was  based  exclusively  on  Larrey' s  authority. 

Practice  of  World  War  II  showed  that  in  an  overwhelming  majority 
of  cases  heating  a  damaged  extremity  was  done  before  the  person  saw  a 
physician.  Rapid  heating  was  important  in  actual  practice  for  persons 
rescued  in  cold  water  after  ship  disasters.  The  time  factor  was  very 
important  here.  It  is  obvious  for  example  that  swimmers  on  a  hot  July 
day  in  water  with  a  temperature  of  20°  or  more  will  not  suffer  from 
cooling. 

A  breakdown  in  heat  regulation  after  prolonged  cooling,  at  least 
in  experiments  with  animals,  remains  even  with  heating  of  the  animal. 
Therefore  a  single  real  danger  is  excessive  overheating.  It  is  possible 
that  such  overheating  could  be  the  basis  for  the  former  views  held  as 
to  giving  first  aid  for  the  effect  of  cold. 

With  localized  injury  from  the  cold  in  cases  of  frostbite  of  high 
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degrees,  in  the  overwhelming  majority  of  cases,  necrosis  occurs  which 
encompasses  the  fingers  or  toes  and  less  often  the  feet  or  hands.  When 
frostbite  of  an  even  higher  degree  occurs  , often  the  local  effect  of  the 
cold  is  connected  to  a  general  effect  and  death  or  freezing  sets  in. 
Therefore,  first  and  second  degree  frostbite  with  a  fatal  outcome  is 
never  involved.  Equally,  with  third  and  fourth  degree  frostbite  there 
are  not  fatal  results  directly  based  on  it:  death  comes  from  complica¬ 
tions,  to  a  greater  or  lesser  degree  involved  with  damage  from  the  cold 
more  accurately  from  the  presence  of  a  necrotic  section  which  carries 
in  itself  the  danger  of  infection.  In  other  words,  the  surface  develop¬ 
ing  as  a  result  of  frostbite  in  the  patient  has  its  own  complications. 
Thus,  the  fight  for  life  of  the  victim  of  frostbite  involves  a  battle 
with  infection  primarily  in  the  form  of  preventing  it  and  then  in  the 
form  of  eliminating  it.  In  a  gunshot  wound,  the  regenerative  and  pro¬ 
tective  functions  of  the  tissue  involve  the  suppression  of  the  results 
of  vibration  from  impact  and  the  passage  of  a  foreign  body  through  the 
tissue  as  well  as  the  effect  of  the  blast  wave.  During  frost¬ 
bite  these  same  functions  are  subjected  to  the  effect  of  cold  and  the 
longer  stronger , more  intense  the  greater  is  the  decrease  in  tissue  tem¬ 
perature.  Pathogenetic  factors  in  both  cases  differ  but  the  results  in 
relation  to  danger  of  infection  are  similar.  In  the  different  cases 
the  greater  the  focus  of  necrosis  the  greater  the  danger  is. 

Physical  therapy  methods  were  widely  used  for  first  and  second 
degree  frostbite.  This  helped  cut  down  the  time  periods  for  treatment 
and  decrease  the  subsequent  trophic  disorders  particularly  with  re¬ 
peated  frostbite.  However,  the  greatest  successes  were  achieved  when 
treating  third  and  fourth  degree  frostbite  cases. 

In  accordance  with  the  views  of  surgeons  which  were  prevalent  up 
until  recently* treatment  of  frozen  sections  during  frostbite  was  par¬ 
ticularly  conservative:  the  frozen  section  was  cleared  of  infection  by 
drying  it  and  then  the  necrotic  tissue  itself  was  separated  along  the 
demarcation  line.  The  remaining  granulation  surface  was  brought  to 
the  stage  of  epithelialization  by  conservative  methods  and  only  then 
in  aseptic  conditions  was  amputation  conducted.  Under  the  most 


favorable  conditions  this  process  lasted  for  months  and  even  in 
some  cases  treatment  was  not  completed  for  a  year  or  more.  Many  at¬ 
tempts  to  actively  intervene  in  this  process  were  avoided  due  to  the 
fear  of  infectious  complications. 

Actually,  early  amputation  within  healthy  tissue  is  not  permis¬ 
sible  because  then, due  to  the  lack  of  clarity  of  the  demarcation  line, 
it  is  done  either  in  an  area  of  tissue  already  damaged  and  later  on 
the  necessity  for  reamputation  occurs  or  it  is  too  high  which  is  com¬ 
pletely  impermissible.  Amputation  along  the  demarcation  line  also 
gives  poor  results  because  here  the  granulation  barrier  is  damaged 
which  almost  unavoidably  leads  to  infection;  moreover,  the  stump  ob¬ 
tained  only  in  very  rare  cases  is  suitable  for  carrying  out  functions  and 
fitting  with  a  prosthetic  device. 

Successful  solution  of  the  question  was  possible  with  early  re¬ 
moval  of  necrotic  sections  but  within  the  limits  of  the  dead  tissue, 
that  is,  during  a  necrectomy.  Necrectomies  and  also  necrotomies,  are 
intervention  of  a  special  type.  In  their  character  they  are  similar 
to  each  other  and  at  times  having  begun  a  necrotomy  the  surgeon  will 
end  with  the  use  of  a  necrectomy.  Both  interventions  are  done  without 
anesthetic  because  they  occur  within  the  limits  of  the  necrosis  zone. 

Necrotomy  makes  it  easy  to  dry  deep  sections  and  permits  making 
the  boundaries  of  the  necrosis  more  precise;  during  necrectomy  all  of 
the  dead  tissue  is  removed  except  for  a  narrow  band  lying  directly 
next  to  the  demarcation  line.  This  band  rapidly  forms  scabs  tightly 
covering  the  granulation.  The  danger  of  infection  is  kept  at  a  min¬ 
imum  and  after  a  short  period  of  time  amputation  is  done  at  the  same 
level  which  is  necessary  in  any  patient. 

Experience  showed  that  the  precise  boundaries  of  necrosis  are  ap¬ 
parent  4-6  days  after  heating  and  therefore  necrotomy  is  most  expedi¬ 
ently  done  in  just  this  period.  In  this  way,  a  month  or  a  month  and 
half  after  the  frostbite  occurs,  the  final  amputation  can  usually  be 
done  and  treatment  under  favorable  conditions  can  bring  it  to  a 
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conclusion  in  2-3  months.  In  the  most  severe  cases  in  the  esence  of 
complications  treatment  can  last  for  1-2  months  more.  These  time  pe¬ 
riods  are  much  shorter  than  previously  and  therefore  large  number  of 
victims  complete  treatment  not  far  from  the  front  region.  It  is  nec¬ 
essary  to  keep  in  mind  that  in  a  large  number  of  cases  there  is  damage 
to  one  or  two  toes  and  sometimes  only  to  their  phalanxes  so  that  after 
amputation  the  work  capability  of  the  victim  is  fully  reestablished. 

It  should  be  pointed  out  that  new  methods  of  treatment  for  frost¬ 
bite  were  not  immediately  mastered  by  surgeons  working  either  at  the 
front  or  in  the  rear.  Often,  particularly  at  the  beginning  of  the 
war  necrotomies  and  necrectomies  were  delayed. 

Nevertheless,  during  World  War  II  significant  achievements  were 
noted  in  the  field  of  the  study  and  treatment  of  frostbite.  Soviet 
surgeons  entered  a  multifaceted  study  of  the  effect  of  cold  on  the 
tissue  of  the  human  organism  and  on  the  organism  as  a  whole.  A  study 
of  the  so-called  latent  period  of  the  effect  of  cold  was  begun.  The 
process  of  general  reaction  to  cold  was  studied  and  in  particular  the 
apparatus  of  heat  regulation  and  those  resources  which  were  used  by 
the  organism  to  combat  cold. 

On  the  basis  of  data  existing  at  the  present  time  one  can  primarily 
draw  the  practical  conclusion  that  of  the  measures  recommended  both  for 
general  and  local  damage  from  cold,  besides  alcohol  in  moderate  doses, 
sugar  should  be  taken  internally (hot  sweet  tea)  or  in  severe  cases 
intravenous  injection  of  glucose  should  be  given.  Further,  a  general 
regime  for  the  patient  with  frostbite  is  important  (rest,  heat,  etc.) 
and  a  high-calory  vitamin  enriched  diet.  It  is  undoubtedly  true  that 
in  the  future  for  victims  of  cold  a  more  scientifically  based  general 
regime  will  be  established,  in  particular,  a  diet. 

As  is  apparent  from  what  has  been  presented  above,  the  most  dan¬ 
gerous  complication  for  frostbite  is  infection  and  persons  suffering 
from  frostbite  and  wounds  will  be  treated  in  the  same  way  apropos  of 
this.  During  World  War  II,  also  antibiotics  were  begun  to  be  used 


for  treating  wounds;  we  have  not  had  similar  experience  in  using  them 
for  frostbite.  Bacterial  flora  both  during  frostbite  and  for  gunshot 
wounds  are  the  same.  This  gives  us  a  basis  for  using  antibiotics  in 
frostbite  cases;  here  th-.re  is  no  doubt  that  they  are  just  as  effective 
as  for  wounds.  At  the  present  time  one  can  talk  about  the  advantages 
of  giving  a  course  of  penicillin  therapy  to  third  and  fourth  degree 
frostbite  cases  in  the  initial  period,  particularly,  before  necrotomy 
and  then  again  when  amputation  is  done.  Moreover,  instructions  for 
use  of  penicillin, like  all  other  antibiotics , can  be  individual  depend¬ 
ing  on  location  of  the  injury  and  the  course  of  the  process. 

It  is  undoubtedly  true  that  an  intensive  study  of  the  effect  of 
cold  on  the  human  organism  begun  during  the  war  with  the  Byelofinns 
and  continued  in  World  War  II  will  be  conducted  in  peacetime  particu¬ 
larly  in  relation  to  problems  of  mastering  the  tremendous  areas  of  the 
polar  region  and  particularly  the  study  of  this  factor  will  make  an 
understanding  of  a  number  of  other  processes  both  physiological  and 
pathological  easier. 
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Introduction 

The  use  of  fire  in  war  as  a  means  of  injuring  the  enemy  has  been 
known  for  a  long  time.  However,  damage  caused  by  a  mechanical  force 
so  predominates  in  combat  conditions  that  even  up  to  the  present  time 
burns  occupy  a  low  position  in  the  list  of  combat  injuries. 

In  a  German  health  report  on  the  Franco-Prussian  war  of  1870-1871, 
there  is  mention  only  of  29  cases  of  burns  on  the  head  and  in  most 
cases  these  were  caused  by  the  explosion  of  powder;  only  in  one  case 
was  the  victim  burned  by  hot  water. 

During  the  Russo-Japanese  war  of  1904-1905  burns  in  the  active 
army  and  in  the  rear  regions  amounted  to  a  total  of  0.15%  of  the  total 
list  for  the  army  and  0.9%  for  the  list  of  all  injuries;  in  relation 
just  to  wounds  for  the  entire  war  the  figure  was  1.1%. 

In  spite  of  the  fact  that  "conduct  of  battle  with  fire"  wa.  par¬ 
ticularly  widely  used  during  the  first  world  war  of  1914-1918,  Klavelen 
and  Kariyon  in  2,052,984  personal  histories  studied  and  treated  in  rear 
hospitals  recorded  only  a  total  of  951  cases  of  burns  from  "inflammatory 
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liquid"  (about  0.04%);  of  this  number  65.5%  (623  cases)  caused  burns 
to  the  head.  The  actual  number  of  burns  in  France  during  the  first 
world  war,  finally,  was  much  higher  than  that  indicated  by  Klavelen 
because  in  his  data  he  did  not  exclude  all  of  the  victims  in  the  combat 
region  and  unusual  cases  (aviation,  automotive  transport,  etc.). 

In  this  period,  the  number  of  those  who  suffered  burns  in  certain 
armies  (France,  England)  was  so  significant  that  the  military  health 
command  organized  special  hospitals  for  treatment  of  burn  victims. 

During  combat  action  on  the  Khalkhin-Gol  river , persons  suffering 
from  burns  amounted  to  0.36%  of  all  wounds;  during  the  war  with  the 
Byelofinns  (1939-1940)  they  amounted  to  0.79%  of  all  health  loss 
(P.A.  Kupriyanov  and  S.I.  Banaytis,  1942).  During  this  war  among  the 
wounded  in  the  hospitals  in  the  deep  rear  there  were  0.59%  who  suf¬ 
fered  from  burns. 

In  the  second  world  war  on  certain  western  and  African  fronts  one 
observes  a  large  number  of  burn  cases.  For  instance,  during  combat  in 
El  Alamein  and  Africa  25.0%  of  all  victims  in  the  English  hospitals 
were  victims  of  burns.  During  the  attack  on  Pearl  Harbor  there  were 
many  large-scale  primarily  first  and  second  degree  burns  which  as  a 
rule  affected  parts  of  the  body  not  protected  by  clothing.  Many  west¬ 
ern  European  sources  discuss  the  large  number  of  victims  from  burns  in 
the  second  world  war  at  the  front  and  in  the  rear. 

Whereas  in  the  land  army  the  burns  are  only  temporary  and  in  cer¬ 
tain  locations  and  this  can  be  of  definite  importance  in  the  navv 
injury  from  fire  has  always  been  very  important.  Fires  on  ships  dur¬ 
ing  a  naval  battle  are  a  frequent  phenomena  and  those  suffering  from 
burns  make  up  a  very  large  percentage  of  the  total  number  of  persons 
lost.  For  instance  during  the  Russo-Japanese  war  on  Russian  ships  which 
participated  in  naval  battles  burns  amounted  to  about  30.0%  of  all 
damage.  For  example,  in  the  battle  of  3/14/1904  on  the  Sil'nyy  mine 
layer,  15  persons  were  burned  by  steam*  8  of  these  died  immediately 
and  3  later  on. 


In  the  English  navy  after  the  Jutland  battle  out  of  584  persons 
who  were  injured  in  one  way  or  another,  in  178,  that  is  in  30.5%, 
there  were  burns  and  moreover  35  persons  (6.0%)  received  burns  and 
wounds  at  the  same  time  (V.K.  Lubo  and  B.V.  Punin,  1942) . 

In  the  first  world  war  a  large  part  of  the  victims  were  injured 
by  flamethrowers;  at  fairly  short  distances  they  can  cause  the  most 
severe  burns  and  even  charring  of  certain  parts  of  the  body  (Fig.  118) . 
During  combat  on  the  Izer  Kyuttner  a  significant  number  of  victims  of 
such  burns  were  observed  as  a  result  of  which  they  became  comatose  or 
at  least  lost  consciousness  and  soon  died. 


Fig.  118.  Charring  of  the  trunk,  lower  extremities 
and  right  hand  when  injured  by  a  flamethrower.  On 
the  right  forearm  one  can  see  the  remains  of  burned 
clothing  (from  a  collection  belonging  to  Professor 
Yu. Yu'.  Dzhanelidze)  . 


The  stream  of  fire  ejected  by  the  flamethrower  can  penetrate 
through  small  apertures  and  therefore  they  are  used  for  combatting 
tanks;  the  fire  easily  penetrates  even  through  vision  slits  and 
machinegun  apertures  and  injures  the  tank  drivers . 

In  modern  war  burns  also  occur  when  using  missiles,  bombs  from 
aircraft,  incendiary  bombs,  fuel  gases  and  vapors  (with  artillery 
firing) ;  burns  can  be  received  with  the  explosion  of  combat  engineer 
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mines,  with  fires,  with  the  explosion  of  gasoline  and  kerosene  needed 
for  the  modern-day  motorized  army. 

Moreover,  in  war  often  one  observes  the  ordinary  type  of  burns, 
for  example,  from  the  fire  of  bonfires,  particularly  in  the  winter 
time  or  as  a  result  of  the  steam  from  boiling  water  or  other  liquids. 

Finally , burns  can  occur  as  a  result  of  chemical  substances  on 
the  skin:  acid,  alkali  and  certain  metal  salts  which  are  widely  used 
in  the  army. 
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CHAPTER  I 

GENERAL  DATA  ON  BURNS 

Statistical  Data 

Burns  were  observed  not  only  during  combat  (37.4%)  but  also  in 
the  front  and  near-front  region.  Often  burns  were  received  during 
enemy  bombardment  at  the  rear  at  a  distance  of  many  kilometers  from 
the  front  line,  etc. 

Therefore,  paying  attention  to  the  difficulty  of  discovering 
the  purely  combat  burns,  in  further  lists  by  the  author  we  start  with 
the  total  number  of  burns  regardless  of  the  circumstances  in  which 
they  occurred. 

The  condition  of  the  organism  before  the  burn.  Before  injury 
76.1%  of  all  victims  were  healthy;  8.1%  of  the  burns  were  combined 
with  a  wound  at  the  same  time;  1.0%  remarked  on  fatigue;  0.5%  had 
disorders  in  diet;  0.4%  of  the  cases  showed  acute  infectious  diseases; 
in  13.9%  of  the  victims  there  were  other  temporary  disorders  in  the 
general  condition  of  the  organism. 
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A  combination  of  burns  and  wounds.  With  a  combination  of  wounds 
and  burns  the  latter  could  be  observed  in  the  wound  area  in  3.9%  of 
the  total  number  of  victims  and  outside  the  wound  area  in  4.2%  of  the 
victims . 


These  wounds  can  be  distributed  in  the  following  manner  according 
to  the  location  of  the  burns  (Table  51) . 


Table  51.  Location  of  burns  in 
the  combination  with  wounds. 
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(b)  percent  of  burns;  (c)  in  the 
region  of  the  wound;  (d)  outside 
the  region  of  the  wound;  (e)  head; 

(f)  trunk;  (g)  pelvis;  (h)  upper 
extremities;  (i)  lower  extremities; 

(j)  other  parts  of  the  body;  (k)  total. 

One  sees  from  Table  51  that  a  combination  of  burns  with  wounds 
was  predominant  in  wounds  of  the  head,  lower  and  upper  extremities, 
where  generally  most  burns  are  located. 


One  can  see  the  location  of  the  burns  in  Table  52.  Besides  single 
burns,  multiple  burns  occurred  in  a  significant  number  of  cases. 


Among  the  victims  with  thoroughly  established  location  of  the 
injury  only  35.3%  was  there  damage  in  just  one  area,  in  25.9%  there 
was  damage  in  two  sections,  in  18.0%  in  three  sections;  and  in  20.8% 
in  four  or  more  sections.  In  other  words,  isolated  (limited)  burns 
were  observed  in  a  third  and  a  multiplicity  in  two-thirds  of  the 
victims . 
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Table  52.  Distribution  of  burns  by 
location. 
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(e)  pelvis;  (f)  upper  extremities; 

(g)  lower  extremities;  (h)  other 
regions  of  the  body. 


Basically , injury  to  open  parts  of  the  body  predominated  and  burns 
of  the  face  themselves  amounted  to  95.8%  in  relation  to  damage  to  the 
head,  hands  and  fingers  —  63.3%  in  relation  to  injury  to  all  upper 
extremities;  on  the  other  hand,  parts  of  the  body  covered  by  clothing 
(trunk,  pelvis)  were  rarely  burned.  Regions  of  the  joints  were  rarely 
affected  from  burns:  on  the  upper  extremities  the  burns  of  joints 
amounted  to  2.8%  of  all  burns  of  the  upper  extremities  and  on  the  lower 
extremities  —  8.8%;  in  other  words,  the  regions  of  the  joints  on  the 
upper  extremities  were  subjected  to  burns  two  times  less  often  than 
joints  on  the  lower  extremities. 


Causes  of  burns.  According  to  the  material  of  the  chart  on  fun¬ 
damental  characteristics,  in  the  overwhelming  majority  of  cases  (69.8%) 
burns  occurred  from  flames,  in  11.6%  —  boiling  water  or  hot  food,  in 
5.1%  —  chemical  burns,  in  3.6%  —  burns  from  incandescent  or  melted 
metal,  almost  the  same  portion  (3.1%)  by  hot  steam?  6.8%  of  the  victims 
received  their  burns  for  other  reasons  including  incandescent  gases. 

Burns  from  flame  were  often  observed  in  fires,  with  explosion  of 
high  explosive  or  incendiary  bombs  (temperature  then  reaches  2000- 
3000°),  and  also  with  the  explosion  of  gasoline  in  aircraft,  in  trucks, 
etc.  These  are  the  most  severe  and  deeply  penetrating  into  the  tissue 
of  the  victim. 


Incandescent  gases,  particularly  those  under  high  pressure  cause 
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injuries  similar  in  character  to  the  tissue  damaged  from  flames;  in  a 
few  seconds  they  can  cause  great  damage  to  the  body  up  to  charring  of 
those  sections  affected  by  the  gases  which  are  under  very  high  pres¬ 
sure  . 


The  effect  on  the  human  skin  of  hot  water  vapor  under  high  pres¬ 
sure,  for  example,  during  explosions  of  steam  boilers,  can  also  result 
in  severe  broad  burns  particularly  of  open  sections  of  the  body;  steam 
under  pressure  can  penetrate  into  the  nose,  mouth  and  ears  and  eyelids 
which  can  explain  the  simultaneous  burns  of  these  regions. 

The  effect  of  hot  steam  without  increased  pressure  on  the  skin  of 
the  body  (for  example  in  a  bath)  is  characterized  by  the  extent  of  the 
damage  but  is  significantly  less  severe;  here  most  often  one  noted  sec¬ 
ond  degree  burns  and  only  exceptionally  did  one  encounter  deeper  damage 
to  the  tissue. 

Contact  of  incandescent  or  melted  metal  with  the  skin  usually  cause 
limited  third  degree  burns  with  all  of  the  characteristic  peculiarities 
of  damage  to  the  skin;  a  burn  caused  by  an  incandescent  metal  object 
makes  an  imprint  of  this  object  to  one  degree  or  another. 

Boiling  water  does  not  have  the  capability  of  penetrating  deeply 
into  the  tissue  but  coming  into  contact  with  the  surface  of  the  skin 
sometimes  cause  great  damage  more  often  second  and  less  often  third 
degree  burns. 

Boiling  oil,  milk,  boullian,  liquid  kasha,  etc.  affect  the  skin 
much  more  strongly  than  boiling  water  as  a  result  of  the  great  heat 
exchange,  the  greater  duration  it  is  applied  to  the  tissue  and  the 
lower  capability  for  evaporation.  The  effect  of  these  substances  also 
depends  on  their  boiling  temperature. 

Classification 

The  classification  of  burns  has  a  tremendous  practical  and 


615 


theoretical  value. 


Of  the  many  classifications  of  burns  the  Boyer  classification  is 
most  widely  used  dividing  burns  into  three  degrees. 

However  this  classification  is  not  devoid  of  disadvantages  and 
does  not  fully  satisfy  the  surgeon;  it  is  generalized  into  third  de¬ 
gree  injury  and  surface  necrosis  hardly  reaching  the  apex  of  the  pa- 
pillar  layer  and  full  charring  of  one  or  another  organ. 

Therefore  Ziegler  (1889)  added  fourth  degree  to  the  Boyer  clas¬ 
sification  which  includes  charring  of  certain  parts  of  the  body  or  the 
entire  person  as  a  whole. 

These  classifications  only  reflect  the  pathological  and  anatomical 
changes  according  to  the  degree  of  penetration  into  the  depth  of  the 
tissue  leaving  the  area  of  the  burn  completely  outside  of  its  field. 
Moreover,  the  latter  is  no  less  important  when  determining  the  severity 
of  the  burn  because  the  area  of  the  injury  and  time  death  occurs  are 
directly  dependent  on  the  extent  of  the  burns. 

The  struggle  by  certain  surgeons  to  produce  a  system  of  indices 
for  burns  into  come  kind  of  general  easily  recognized  form,  for  ex¬ 
ample  into  tables, should  be  considered  as  an  excellent  and  well  founded 
concept;  in  this  way  one  can  create  a  fully  inclusive  classification 
for  burns.  Yu.  Yu.  Dzhanelidze  at  the  XXIV  All-Union  Congress  of 
Surgeons  (1938)  proposed  recognizing  the  depth  and  dimensions  of  burns 
in  the  form  of  a  fraction:  in  the  numerator  he  puts  the  area  of  the 

burn  in  percentage  and  in  the  demoninator  the  degree  of  damage,  for 
17  0%  20  0% 

example,  — jy~;  ii+iff  an<*  so  Taking  into  consideration  that  at 

the  first  moment  often  it  is  impossible  to  more  or  less  precisely 
determine  the  depth  of  the  injury/ he  proposes  later  on  with  an  appro¬ 
priate  method,  correcting  the  numerator  in  this  action. 

Looking  at  the  material  studied  from  the  point  of  view  of  the  depth 
of  injury,  one  can  first  of  all  note  that  in  half  of  the  cases  there  is 
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damage  of  a  single  degree  and  in  half  of  the  cases  combined  burns,  that 
is,  a  simultaneous  combination  of  two  or  even  three  degrees.  Taking 
into  consideration  the  considerable  variation  in  burns  both  of  one 
degree  and  several,  later  on  all  variation  in  depth  of  damage  was  in¬ 
formation  for  fourth  degree  (Table  53) . 

Table  53.  Distribution  of  burns  depending 
on  the  degree  of  damage. 
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(c)  distribution  of  burns  (in  percentages)  . 

As  we  see  from  Table  53,  burns  of  the  second  and  third  degree  were 
predominant  among  the  patients,  damage  of  first  and  fourth  degree  had 
the  lowest  percentage. 

Measurement  of  the  Surface  of  Burns 

As  is  well  known,  among  different  factors  affecting  the  course  of 
outcome  of  widespread  burns,  the  dimensions  of  the  burn  surface  are 
particularly  important.  All  surgeons  have  concluded  that  the  area  of 
the  burn  has  greater  prognostic  value  than  its  depth. 

Measuring  the  surface  of  burns  is  done  most  conveniently  accord¬ 
ing  to  B.N.  Postnikov's  method.  To  do  this  any  transparent  material  can 
be  used  (cellophane,  ordinary  X-ray  film  with  the  emulsion  washed  off, 
etc.)  and  a  grid  ruled  in  square  centimeters. 

Sheets  of  transparent  material  with  dimensions  18  X  24  cm, 

30  X  40  cm  and  40  X  50  cm  usually  are  stored  in  glass  cylinders  with 
ground  glass  stoppers  and  are  sterilized  in  Formalin  vapors. 

Method.  A  sheet  of  cellophane  severaL  times  larger  than  the  burned 
sections  is  laid  on  the  burn  surface.  Because  of  the  plasticity  of 
the  cellophane  it  adheres  well  to  all  the  depressions  and  projections 
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of  the  body.  Then  with  a  wax  pencil  or  rod  with  felt  dipped  in  1% 

aqueous  or  alcohol  solution  of  methylene  glue,  the  boundaries  of  the 

burned  surface  are  carefully  drawn.  With  multiple  small  damaged 

areas  of  the  skin,  in  order  not  to  confuse  the  burn  sections  later  on 

with  the  healthy  skin  it  is  recommended  that  the  area  of  the  burn  on 

the  cellophane  immediately  be  hatched  or  marked  with  a  +.  Then  the 

surface  of  the  cellophane  directly  in  contact  with  the  burned  skin  is 

carefully  wiped  with  a  ball  of  gauze  wetted  in  warm  water  or  alcohol 

(for  removing  bits  of  epidermis  and  serous  exudate  which  have  stuck  to 

the  cellophane) ,  and  it  is  left  for  a  few  minutes  for  drying;  then  the 

cellophane  is  put  on  the  grid  (Fig.  119)  and  the  burn  is  marked  in  this 

section  as  to  the  number  of  square  centimeters.  First  it  is  recommended 

2  2 

that  one  calculate  the  number  of  large  squares (in  100  cm  or  25  cm  ) 
which  are  within  the  limit  of  the  burn  contours  and  then  the  number 
of  separate  square  centimeters  along  the  periphery  of  the  latter.  Us¬ 
ing  tables  which  are  on  the  opposite  side  of  the  grid  (Fig.  120)  later 
on  it  is  easy  to  establish  the  percentage  and  total  surface  of  the  body 
both  for  the  area  of  each  burn  separately  and  the  total  of  the  burns. 

With  burns  entirely  encompassing  certain  anatomical  regions,  for 
example,  the  face,  shoulder  or  extremity,  one  can  for  simplification 
calculate  the  percentage  ratio  using  another  table  (Fig.  120)  on  which 
separate  segments  of  the  human  are  given  in  square  centimeters  and  in 
percentage.  With  burns  encompassing  one  or  another  segment  as  a  whole, 
but  with  small  multiple  sections  of  damage  to  the  skin,  usually  the 
area  of  the  burns  is  measured  and  their  total  is  calculated  from  the 
area  of  the  entire  segment  using  the  tables  mentioned  above. 

Finally,  sometimes  for  small  limited  burns  especially  if  there  is 
no  cellophane  on  hand  or  any  other  transparent  material,  the  burned 
surface  maybe  measured  by  an  ordinary  method  using  a  ruler  with  square 
centimeters  as  was  often  done  in  World  War  II  and  then  the  percentage 
of  the  area  of  the  burn  to  the  total  surface  of  the  body  is  established. 
The  dimensions  of  each  section  of  the  burn  separately  and  the  total 
area  of  the  burn  surface  of  the  skin  are  entered  into  the  case  history 
for  the  patient.  The  outline  of  the  burn  applied  on  the  cellophane 
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with  a  pencil  is  made  more  precise,  wiping  the  cellophane  with  a  dry 
gauze  or  a  ball  wetted  in  alcohol;  then  the  sheets  of  cellophane  are 
again  put  in  the  cylinder  with  Formalin. 


Fig.  119.  Grid  with  divisions  in  square  centimeters 
(reduced)  (according  to  B.N.  Postnikov) . 


According  to  the  data  of  World  War  II,  a  large  part  of  the  burns 
(90 . 0%) comprised  damage  which  does  not  exceed  10%  of  the  body  surface; 
extensive  burns  were  encountered  much  less  often  which  lead  to  the 
necessity  for  putting  them  into  large  groups  which  can  be  used  later 
on  for  guidance  (Table  54) . 
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Fig.  120.  Table  for  calculating  the  percentage 
relationship  of  dimensions  of  burns  to  the  total 
surface  of  the  body  (according  to  B.N.  Postnikov) . 
Key:  (A)  Percent  relationship  of  the  dimensions 
of  the  burn  to  the  total  surface  of  the  skin  of 
the  person  according  to  B.N.  Postnikov;  (B)  for 
adults;  (C)  surface  of  the  body;  (D)  frontview;2 
(E)  rear  view;  (F)  dimensions  of  the  burn  in  cm  ; 
(G)  percentage  of  the  total  surface  of  the  body, 
(a)  region;  (b)  area  in  cm2;  (c)  percentage  of 
the  total  surface  of  the  body;  (d)  head;  1)  face; 
2)  hairy  part  of  the  head;  (e)  trunk;  3)  front 
neck;  4)  chest  and  stomach;  5)  rear  neck;  6)  back; 
(f)  upper  extremity;  7)  shoulder;  8)  forearm; 

9)  hand;  (g)  lower  extremity;  (h)  buttocks; 

10)  femur  from  the  buttocks  region;  11)  shin; 

12)  foot. 
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Table  54.  Distribution  of  burns  depending 
on  the  percentage  of  their  dimensions  to  the 
total  surface  of  the  body. 
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Key:  (a)  distribution  of  the  burn  (in  percentage) ; 
(b)  number  of  observations  (in  percent) . 
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CHAPTER  II 

PATHOGENESIS  OF  BURNS 

Local  Changes 

As  a  result  of  the  effect  of  high  temperature  on  the  human  body 
a  sharp  stimulation  of  sensitive  apparatuses  of  the  nervous  system 
occurs  and  a  transmission  of  the  stimulus  to  the  central  nervous 
system.  With  a  lift  in  tissue  temperature  above  56-60°,  coagulation 
of  the  albuminous  colloid  solution  occurs  and  at  an  even  higher  tem¬ 
perature  a  breakdown  in  the  albumin  particles  and  the  organic  connec¬ 
tion  right  up  to  charring.  Along  with  the  local  changes  which  occur  in 
different  clinical  forms,  always  there  is  a  general  reaction  of  the 
organism  from  clinically  elusive  with  a  small  surface  to  the  burn  to 
the  so-called  "burn  shock." 

With  first  degree  burns,  the  local  reaction  phenomena  are  essen¬ 
tially  reduced  to  the  appearance  of  an  aseptic  inflammation  of  the 
surface  layers  of  the  skin  tissue  as  a  result  of  the  short  term  effect 
of  a  temperature  which  is  not  particularly  high  (50-70°) .  In  the 
area  of  the  damage  immediately  there  occurs  an  expansion  of  the  skin 
capillaries  with  transudation  through  the  walls  of  an  insignificant 
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quantity  of  plasma  in  the  form  of  a  serous-fibrous  exudate  which  re¬ 
sults  in  edema  in  the  crust  of  this  section. 

In  the  materials  studied  one  notes  only  0.6%  of  injuries  clas¬ 
sified  as  first  degree  burns. 

In  second  degree  burns,  under  the  effect  of  a  more  prolonged 
thermal  agent  at  the  same  or  higher  temperature  a  steady  expansion 
of  the  blood  vessels  sets  in.  From  the  expanded  capillaries  and 
vessels  in  the  burned  regions  comes  a  significant  quantity  of  plasma 
(serous  exudate)  as  a  result  of  which  more  or  less  significant  sec¬ 
tions  of  the  corneous  layer  of  the  epithelium  are  isolated.  Accumu¬ 
lating  the  plasma  forms  a  bubble  limited  by  the  upper  corneous  layer 
of  the  epidermis  and  below  by  the  Malpighian  layer.  The  granular 
layer  of  skin  usually  breaks  down  as  a  result  of  considerable  pres¬ 
sure  and  its  bits  flow  into  the  content  of  the  blister.  Under  a 
microscope  one  can  observe  the  degeneration  of  the  cells  of  the 
Malpighian  layer  with  multiple  small  hemorrhages  in  its  crust. 

These  blisters  can  vary  in  size  from  insignificant  (Fig.  121)  to 
gigantic  (Fig.  122) ;  they  can  be  single  chamber  or  multichamber.  At 
first  they  are  filled  with  a  transparent  opalescent  fluid  which  rap¬ 
idly  becomes  cloudy  and  changes  into  a  jelly  usually  rich  in  proteins 
(up  to  5.03%),  three-fourths  of  which  comprises  albumin  (3.65%),  and 
a  fourth  part  globulin  (1.36%)  and  a  small  quantity  (0.01%)  of  fibrin. 
When  the  blister  is  open  usually  one  finds  fibrin  in  the  form  of  a 
soft  network  and  also  a  red  corium,  mottling  and  morbidity  depending 
on  the  severity  of  the  burn. 

The  transudated  fluid  rapidly  penetrates  the  crust  of  the  skin 
and  even  two  hours  after  the  burn  in  its  environs  forms  significant 
edema  reaching  a  maximum  after  about  24-48  hours.  The  quantity  of 
fluid  in  certain  cases  amounts  to  3.2  to  70%  of  the  total  mass  of 
blood;  in  chemical  composition  it  corresponds  to  blood  plasma. 

Second  degree  burns  in  pure  form  are  observed  fairly  often. 
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Fig.  121.  Second  degree  burn. 

Small  dimension  of  blisters 
(from  the  collection  of  Prof. 

Yu. Yu.  Dzhanelidze). 

Much  less  frequenty  separate  blisters  spread  into  hyperemic 
swollen  sections  of  skin  with  first  degree  damage.  More  often  sec¬ 
tions  of  second  degree  burns  exist  with  deeper  third  degree  damage. 
Finally,  comparatively  rarely  one  encounters  combinations  of  all 
three  degrees  of  burns. 

Third  degree  burn  usually  occurs  as  a  result  of  intense  and  pro¬ 
longed  effect  of  high  temperature  and  is  characterized  by  the  entire 
thickness  of  the  skin  and  underlying  tissues  dying;  often  this  occurs 
with  a  full  breakdown  in  sebaceous  and  sweat  glands.  The  necrotic 
process  during  third  degree  burns  occurs  as  a  result  of  a  sharp  pres¬ 
sure  on  cells  in  a  given  section  by  an  exudate  particularly  as  a  re¬ 
sult  of  a  breakdown  in  nutrition  on  a  basis  of  stases  and  thromboses 
of  vessels. 
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Fig.  122.  Second  degree  burn. 

Gigantic  blisters  (from  the 
collection  of  Prof.  Yu. Yu.  Dzhanelidze) . 

Third  degree  burns,  according  to  the  data  of  the  chart  on  fun¬ 
damental  characteristics  were  observed  in  44.7%  of  the  cases  and  in 
combination  with  fourth  —  a  total  of  0.6%  of  the  cases. 

With  fourth  degree  burns  accompanied  by  charring  which  usually 
is  observed  with  the  prolonged  effect  of  high  temperature  (flames) 
on  one  or  another  part  of  the  body  or  over  the  entire  person,  the 
fluid  from  the  tissues  evaporates,  the  skin  itself  except  in  the 
area  of  hair  covering  with  a  certain  quantity  of  fat  does  not  burn 
and  dries  out  and  becomes  rigid  and  has  wrinkled  and  less  resistant 
areas  (joint  flexion,  perineum)  cracks  and  later  on  carbonizes; 
from  the  cracks  come  diluted  fat  of  the  subcutaneous  cellular  tissue. 
When  the  clothing  catches  on  fire  burning  is  facilitated  by  the  heat 
of  the  clothing  which  is  burning  and  carbonizing.  In  the  case  of 


death  the  corpse  takes  on  a  special  position,  the  "boxer  pose"  or 
the  fightning  position  where  the  hands  and  feet  are  more  or  less  bent 
(Fig.  118) ;  this  phenomenon  of  death  is  the  result  of  wrinkling  and 
twisting  of  the  muscles;  bending  of  the  extremities  is  due  to  the 
more  developed  flexed  muscles.  As  a  result  of  expansion  of  the 
Haversian  channels  of  the  bony  tissue  and  also  pressure  of  water 
vapors  in  the  skull,  cracks  can  form  in  the  bones  of  the  skull. 

Under  the  effect  of  high  temperature  the  bony  skeleton  loses  its 
organic  basis,  becomes  brittle  and  therefore  posthumous  fractures 
are  observed.  With  carbonizing  of  soft  tissue  it  is  often  possible 
to  encounter  posthumous  hemorrhaging;  at  a  high  temperature  the 
blood  is  displaced  and  goes  into  neighboring  regions  whose  blood 
filling  is  increased;  this  creates  conditions  favorable  for  break¬ 
down  of  the  vessels  with  subsequent  hemorrhaging;  in  particular,  when 
opening  the  skull  one  discovers  epidural  hematomas.  With  severe 
carbonizing  the  corpse  can  be  complete  devoid  of  head  and  extremities 
with  open  cavities;  then  as  a  result  of  evaporation  of  fluid  from  the 
organism  the  volume  of  the  body  and  internal  organs  which  look  like 
a  child's  is  considerably  decreased  (V.V.  Vladmirskiy,  1932). 

Fourth  degree  burns  were  observed  in  a  total  of  0.6%  of  the  cases. 
General  Changes  with  Extensive  Burns 

The  general  pathological  and  anatomical  changes  of  the  organism 
with  burns  are  found  depending  on  dimensions  of  the  affliction  and 
duration  of  healing. 

With  limited  burns  of  any  degree  the  general  changes  in  different 
systems  and  organs  often  is  absent;  with  widespread  burns  particularly 
of  second  and  third  degree,  the  changes  in  internal  organs  in  the  brain 
can  be  significant. 

In  cases  of  early  death  from  burns,  the  brain  is  found  to  be 
plethoric.  In  the  brain  membranes  also  one  observes  clear  arterial 
and  venous  plethora.  A  breakdown  in  blood  circulation  is  accompanied 
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by  small  hemorrhaging  and  edema.  A  number  of  authors  describe  the 
degenerative  changes  of  the  nerve  cells;  however  there  is  no  unified 
opinion  on  its  cause. 

Other  internal  organs  soon  after  burns  lose  weight  as  a  result 
of  the  decrease  of  the  quantity  of  blood  in  them  caused  by  a  loss  of 
the  fluid  part  of  the  blood  in  the  area  of  the  burns.  The  blood  thick¬ 
ens  and  due  to  this  the  quantity  of  prescribed  elements  per  1  mm^  is 
increased.  With  a  long  term  course  of  the  disease  and  replacement 
for  the  loss  of  fluid,  the  total  volume  of  blood  is  restored  and  in 
the  internal  organs  one  can  observe  a  venous  stagnation.  In  the  lungs, 
moreover,  often  the  phenomenon  of  edema  develops  (Davis,  1940)  . 

The  mucous  membranes  of  the  gastrointestinal  tract  during  burns 
are  full  of  blood;  they  contain  point  hemorrhages  most  of  which  are 
observed  in  the  small  intestine.  On  a  background  of  hemorrhaging 
erosion  can  occur  whose  formation  occurs  due  to  thrombosis  of  small 
blood  vessels.  A  number  of  authors  have  described  the  formation  of 
ulcers  of  the  twelfth  cricoid  of  the  intestine.  An  increased  break¬ 
down  in  erythrocytes  leads  to  a  significant  output  of  bile.  The  de¬ 
generative  changes  in  the  parenchyme  of  the  liver  are  very  inconstant. 
In  the  liver  one  finds  decomposed  cells,  pigments,  exudates,  phago¬ 
cytoses,  inflitration  of  the  tissue  around  the  bile  flow  with  lym¬ 
phocytes  and  sometimes  the  formation  of  fibrous  tissue. 

In  the  adrenal  glands  changes  are  not  constant  but  are  varied. 

In  them  one  observes  a  decrease  in  quantity  of  lipoids,  the  foci  of 
necrosis,  thrombosis  of  vessels  and  hemmorhaging.  The  kidneys  can 
become  a  grayish  brown  color.  Elimination  of  hemoglobin  by  the 
kidneys  is  observed  in  the  early  periods  after  burns  and  is  directly 
related  to  the  dimensions  of  the  burns.  With  a  clearly  pronounced 
decay  in  the  blood  the  authors  observed  an  obstruction  of  the  channels 
with  hemoglobin  cylinders.  Many  authors  noted  blood  filling  of  the 
kidneys  and  small  hemorrhaging  in  thenwpart  of  which  was  localized 
in  the  Shumlyanskiy  capsules  (Boumen) .  The  phenomenon  of  thromboses 
of  small  kidney  vessels  is  described.  In  the  kidney  parenchyme  one 
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observes  a  turbid  swelling  often  of  fatty  origin  and  in  its  indications 
sometimes  glial-droplet  regeneration  and  necrosis. 

Changes  in  Hemodynamics 

The  reactions  of  the  organism  to  burns  basically  depend  on:  1)  the 
intensity  of  stimulation  of  the  skin  pain  receptors;  2)  the  poisoning 
of  the  organism  with  products  of  the  decay  of  the  proteins  themselves 
coming  from  the  focus  of  destruction  and  3)  the  infection  of  the  broad 
wound  surface. 

These  changes  in  different  organs  and  tissues  of  the  victim  often 
develop  in  a  certain  sequence. 

Blood  pressure.  It  was  experimentally  shown  (D.Ye.  Ryvkin,  1945) 
that  in  the  first  10-15  minutes  after  a  broad  burn,  the  blood  pressure 
in  the  animal  (rabbit)  increases  on  the  average  from  130  to  180  mm 
and  in  certain  cases  200  mm  Hg  but  after  half  an  hour  on  the  average 
it  drops  to  60  mm  and  remains  at  this  level  for  2  hours  after  which 
it  returns  to  normal. 

The  initial  increase  in  blood  pressure  can  be  explained  by  general 
overstimulation  of  the  nervous  system  (skin  stimuli  according  to  I. I. 
Kiyanitsin,  1893) ;  a  subsequent  drop  of  it  lower  than  the  normal  level 
is  due  to  the  expansion  of  the  blood  channels  and  a  certain  decrease 
in  mass  of  circulating  blood  as  a  result  of  transudation  of  plasma  in 
the  region  of  the  burn.  The  necessity  for  measuring  blood  pressure  in 
a  person  at  the  moment  of  catastrophe  has  caused  some  authors  to  con¬ 
sider  that  blood  pressure  in  the  severely  burned  usually  at  first  can 
be  decreased. 

Changes  in  the  red  blood,  a)  Hemolysis.  Under  the  effect  of  high 
temperature  directly  on  the  blood  occurring  along  the  vessels  and  in 
the  region  of  the  burn  with  widespread  damage  after  several  minutes 
there  can  be  a  considerable  breakdown  and  dissolving  of  the  red  blood 
corpuscles.  Decomposition  of  erythrocytes  sometimes  is  fairly  great; 


having  come  from  their  stromata,  the  hemoalobin  colors  the 
plasma  rose  colored  or  even  red  (hemolysis) .  These  hemolytic  char¬ 
acteristics  in  the  form  of  coloration  of  the  serum  usually  disappear 
very  rapidly  (after  1-2  hours) .  In  the  observations  of  A.N.  Spiridonov, 
Ye. A.  Mironov,  A.M.  Dzhav^dyan  (1937)  hemolysis  was  detected  very  late, 
after  about  14  hours.  Free  hemoglobin  of  the  blood  is  generated  pri¬ 
marily  through  the  kidneys  and  this  is  why  in  a  number  of  cases  one 
can  establish  hemoglobular  undamaged  kidney  epithelium.  However,  in 
exceptionally  severe  cases,  as  a  result  of  excessively  generated  hemo¬ 
globin,  the  kidney  small  channels  can  be  twisted  and  because  of  this 
anuria  of  a  purely  mechanical  character  sets  in.  b)  Coagulation  of  the 
blood.  As  was  already  mentioned  above,  in  the  area  of  the  focus  an  ex¬ 
cess  generation/ of  fluid  occurs  as  a  result  of  damage  to  the  vessels 
and  an  increase  in  penetrability  of  their  walls.  The  total  volume  of 
blood  theryis  decreased  and  the  loss  of  fluid  leads  to  a  coagulation 
of  the  blood. 

Experiments  on  animals  (S.M.  Kalmanof skiy ,  1938,  et  al . )  ,  patho- 
logoanatomical  studies  on  corpses  (B.P.  Uspensky,  1939)  and  daily 
clinical  studies  of  blood  and  of  burns  indicates  that  with  severe  damage 
at  first  to  the  number  of  erythrocytes  per  1  mm3  in  the  blood  increases 
co  6-10  million  and  even  to  16  million  (V.P.  Vosnesenskiy ,  M.A. 
Vvedenskaya,  1939)  .  Paralleling  the  increased  quantity  of  erythro¬ 
cytes  the  percentage  content  of  hemoglobin  of  the  blood  increases 
(100-120-160%). 

The  maximum  coagulation  of  the  blood  is  observed  after  60  hours 
and  its  restoration  to  normal  volume  occurs  135  hours  after  the  burn. 
Morphologically  then  one  observes  a  picture  of  poikilocytosis  and 
breakdown  of  erythrocytes  which  take  on  the  form  of  fragments 
(A.N.  Spiridonov  et  al«)  • 

However,  certainly  not  always  one  notes  a  parallelism  between  the 
increase  and  the  number  of  erythrocytes  in  the  percent  of  hemoglobin 
on  the  one  hand  and  the  content  of  chlorides  on  the  other  hand. 
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Moreover,  certainly  not  always  one  observes  a  correspondence 
between  the  increase  in  number  of  erythrocytes  and  the  percent  of 
hemoglobin . 

The  maximum  quantity  of  erythrocytes  and  percent  of  hemoglobin 
practically  never  are  found  due  to  the  fact  that  obtaining  blood  in 
the  first  hours  after  a  burn  as  a  result  of  the  sharp  drop  in  blood 
pressure  is  often  extremely  difficult.  Therefore,  the  presence  in 
patients  of  165%  hemoglobin  in  1  mm"*  of  blood  (observation  of  Yu. Yu. 
Dzhanelidze)  must  be  considered  exceptional.  In  any  case,  there  is 
no  doubt  that  in  spite  of  the  significant  breakdown  in  erythrocytes 
and  pronounced  hemolysis  of  the  blood  immediately  following  the  burn, 
in  the  period  of  the  first  few  days  and  more  rarely  in  the  next  24-48 
hours  after  widespread  burns,  one  can  always  state  that  there  is  a 
significant  thickening  of  the  blood. 

Changes  in  white  blood  cells.  Leukocytosis.  Besides  an  increase 
in  the  number  of  erythrocytes,  the  number  of  white  corpuscular  bodies 
is  increased.  According  to  A. A.  Zhuravlev  (1934)  et  al ., leukocytosis 
is  observed  soon  after  a  burn  occurs;  A. N.  Spiridonov  et  al.  notes  a 
gradual  increase  in  the  number  of  leukocytes  in  the  blood. 

In  A. Ye.  Norenberg's  material,  in  the  first  days  after  burns  oc¬ 
cur,  the  number  of  white  blood  corpuscles  varied  within  limits  from 
6,000  to  40,000  per  mm^  of  blood.  According  to  the  data  of  V.P. 
Voznesenskiy  and  M. A.  Vvedenskiy,  leukocytosis  even  reached  50,000. 

Light  burns  were  accompanied  only  by  slight  leukocytosis.  In  a 
great  majority  of  cases  the  leukocyte  formula  in  the  first  days  changes 
due  to  an  increase  in  the  percent  of  the  segmented  and  then  a  shift  to 
the  left  sets  in.  In  severe  cases  with  a  sharply  pronounced  intoxica¬ 
tion  in  a  much  later  period  (in  connection  with  the  related  infection) 
one  observes  hyper leukocytosis  with  a  sharp  shift  to  the  left  until 
adolescent  forms  and  myelocytes  appear. 

The  presence  of  eosinophil  in  the  blood  can  always  be  reevaluated 
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as  a  prognostically  favorable  sign.  With  a  prolonged  form  of  burn, 
the  eosinophils  rapidly  disappear  in  the  peripheral  blood.  With  a 
prolonged  period  of  severe  burns  resulting  eventually  in  death  one 
observes  a  particular  "play"  of  the  eosinophils,  that  is,  first  they 
appear  then  disappear. 

As  to  the  lymphocytes  and  monocytes,  in  spite  of  the  apparent 
lymphopenia  and  monocyteopenia ,  the  reactive  phenomena  even  with  severe 
forms  of  burns  is  not  observed;  however,  the  number  of  lymphocytes 
usually  increases  until  the  day  of  recovery  (M.P.  Bogdanov,  1940). 

The  precipitation  reaction  of  the  erythrocytes  usually  occurs  with 
a  great  breakdown  in  the  tissue. 

The  causes  for  increase  in  concentration  of  blood.  There  is  no 
doubt  that  in  the  first  days  the  victims  lose  much  fluid  through  the 
epidermis  of  the  burn  surface  which  is  destroyed.  It  is  established 
that  a  person  weighing  68  kg  with  a  burn  over  1/6  of  the  surface  of 
the  body  can  lose  up  to  4-5  1  of  plasma.  Underhill  considers  that  the 
decrease  in  quantity  of  plasma  in  the  first  6-12  hours  is  particularly 
great  and  reaches  70%  of  the  total  volume  of  blood. 

In  patients  with  burns  over  much  of  the  body  more  than  once  one 
observed  a  comparatively  rapid  soaking  of  massive  bandages. 

However,  the  increased  concentration  of  blood  is  not  always  ex¬ 
plained  only  by  the  loss  of  fluid  through  the  burned  surface.  For  ex¬ 
ample,  in  patients  with  third  degree  burn  in  the  presence  of  throm¬ 
bosis  of  the  cutaneous  vessels  a  loss  of  moisture  outside  occurs  not 
only  from  evaporation  but  also  from  bleeding.  The  quantity  of  urine 
usually  is  decreased  and  anuria  is  even  noted  but  nevertheless  in 
this  category  of  victims  one  always  observes  thickening  of  the  blood 
although  to  no  lesser  degree  than  with  widespread  second  degree  burn. 

It  is  obvious  that  thickening  of  the  blood  must  be  due  to  a  de¬ 
crease  in  the  quantity  of  blood  circulating  in  the  organism  as  was 
established  experimentally  in  animals  by  I. A.  Mukhin  (1939)  et  al. 
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With  burns  one  observes  the  same  picture  as  during  shock:  an  increase 
in  the  number  of  erythrocytes  and  percent  of  hemoglobin,  a  decrease 
in  volume  of  circulating  blood,  a  drop  in  venous  blood  pressure,  a 
decrease  in  the  volume  of  the  heart  (proven  roentgenographically)  etc. 

The  presence  during  burns  of  erythrocytosis  with  an  inadequate  in¬ 
crease  in  the  percentage  content  of  hemoglobin  and  leukocytosis  along 
with  it  many  authors  (A.N.  Spiridonov,  Ye. A.  Mironov,  A.M.  Dzhavadyan) 
tend  to  explain  by  a  true  regeneration  of  the  formed  elements  of  the 
blood  under  the  effect  of  stimulation  of  the  hemopoietic  system  by 
products  of  decay  of  the  blood  which  later  on  are  a  cause  for  toxemia. 

Proponents  of  this  point  of  view  (A. A.  Zhuravlev,  M.P.  Bodganov, 
et  al.)  note  that  polycythemia  usually  is  observed  with  very  severe 
burns  leading  either  to  death  or  at  least  to  an  extremely  prolonged 
illness  and  often  is  accompanied  by  an  increase  in  the  content  of 
reticulocytes  —  a  sign  of  significant  stimulation  of  the  bone  marrow 
and  its  intoxication.  In  their  opinion,  only  in  the  very  early  periods 
of  burns  is  polycythemia  the  result  of  a  depletion  of  fluid  in  the 
blood;  in  a  much  later  period  this  is  a  result  of  sharp  stimulation 
of  the  bone  marrow  so  much  so  that  intoxication  in  the  burn  received 
and  set  in  very  early, much  earlier  than  one  would  expect  in  the  general 
phenomena.  The  experiments  of  N.G.  Korolenko  (1897)  reflects  this; 
here  he  observed  only  a  few  minutes  after  the  burn  occurred  significant 
changes  in  the  cells  of  the  solar  plexus. 

However,  this  concept  does  not  give  the  authors  mentioned  the  right  to 
reject  the  theory  of  dehydration  or  thickening  of  the  blood  due  to  loss 
of  its  fluid  part;  in  other  words,  with  burns  both  processes  (poisoning 
and  thickening  of  the  blood)  can  occur  at  the  same  time  and  be  the 
cause  of  severe  reactions  in  the  organism. 

The  increase  in  number  of  neutrophils  with  marked  toxic  granularity 
accompanied  by  the  onset  of  a  large  number  of  adolescent  forms  includ¬ 
ing  myelocytes  is  evidence  of  the  sharp  increase  in  leukopoiesis . 


Secondary  anemia.  As  a  result  of  primary  thickening  of  the  blood 
and  an  increase  in  the  number  of  red  and  white  corpuscles  even  by  the 
3rd-4th  day  after  the  burn  and  sometimes  earlier,  the  concentration  of 
blood  gradually  begins  to  thin;  the  latter  often  passes  the  boundary  of 
the  standard  and  then  the  concentration  of  red  blood  is  usually  finally 
established  at  the  initial  level.  In  severe  cases  with  clearly  pro¬ 
nounced  intoxication  marked  phenomena  of  low  blood  supply  sets  in:  the 
number  of  erythrocytes  varies  in  limits  of  3-4  million  with  the  appro¬ 
priately  low  level  of  hemoglobin  and  clearly  pronounced  picture  of 
poikiloanisocytosis . 

With  all  the  changes  indicated  in  the  blood, circulation  is  worsened, 
supply  to  the  tissue  breaks  down,  a  breakdown  occurs  in  the  intra¬ 
cellular  reaction  and  operation  of  the  heart  is  extremely  difficult. 
Transudation  of  plasma  outwards  is  a  very  unfavorable  factor  which  is 
even  more  aggravating  to  an  already  severe  condition  in  the  victim. 

Many  of  the  victims  are  not  able  to  overcome  the  disturbances  and 
die. 


After  burns  over  large  areas,  in  the  first  two  days  during  which 
primarily  the  changes  in  the  blood  described  occur,  a  maximum  number 
of  fatal  outcomes  occurs. 

According  to  Yu. Yu.  Dzhanelidze's  observations  (1939)  out  of  660 
victims  63  died;  most  of  these  died  in  the  first  3  days,  that  is  19  , 
then  14  of  those  with  extensive  burns  died  on  the  first  day. 

According  to  the  data  on  the  chart  of  fundamental  characteristics, 
24.5%  died  in  the  first  two  days  out  of  all  those  who  died.  However, it 
does  of  course  not  follow  from  this  that  the  changes  in  blood  de¬ 
scribed  are  the  single  basic  factor  causing  early  death  after  exten¬ 
sive  burns;  later  it  was  pointed  out  that  in  the  organism  of  the 
victim  at  the  same  time  that  there  is  a  breakdown  in  hemoconcentration, 
a  number  of  other  hemoral  shifts  develop. 


Physical  and  Biochemical  Changes 


With  large  burns,  besides  the  significant  changes  in  hemodynamics, 
in  the  organism  of  the  victim  at  the  same  time  sharp  breakdown  in  the 
exchange  of  substances  develops.  Most  authors  know  that  a  breakdown  in 
the  exchange  of  substances  after  burns  sets  in  only  with  comparatively 
broad  disturbances;  however,  there  are  indications  in  literature  that 
these  changes  in  the  exchange  of  substances  can  be  observed  with  damage 
to  1/10  of  the  body  surface  (I.N.  Ishchenko  and  M.N.  Lebedeva,  1937). 

Oxidizing  processes  in  the  first  hours  and  days  after  the  burn 
are  of  the  greatest  interest. 

Starting  with  the  suppositions  that  body  temperature  is  the  result 
of  the  relationship  between  heat  production  and  heat  exchange,  it  is 
completely  true  that  a  decrease  in  temperature  in  the  burns  received 
is  explained  by  weakening  of  heat  production  immediately  after  the 
burn  as  a  result  of  a  sharp  decrease  in  the  oxidization  processes  in 
the  organism  (N.N.  Burdenko,  1939) .  Sometimes  this  decrease  in  tem¬ 
perature  sets  in  4-5  minutes  after  the  burn  reaching  a  maximum  in  the 
first  2-8  hours.  Clinical  observations  fully  confirm  that  the  larger 
the  burn  the  lower  is  the  temperature  and  the  reverse. 

It  was  experimentally  established  (S.M.  Kalmanovskiy ,  L.G. 
Smirnova,  1939)  that  even  during  the  first  two  hours  after  severe 
burns, gas  exchange  decreases  significantly  and  only  returns  to  its 
initial  level  after  24  hours.  Clinically  this  is  a  drop  in  the  res¬ 
piratory  coefficient  with  return  to  normal  usually  after  24  hours. 

In  the  experiments  made  by  S.M.  Kalmanovskiy,  the  absorption  of  oxygen 
by  the  liver  tissue  is  decreased  by  17.5%  and  according  to  L.G. 
Smirnova’s  material  to  50%  just  30  minutes  after  the  burn  occurs. 

The  decrease  observed  in  the  oxidization  processes,  undoubtedly, 
does  differ  with  the  organism.  In  a  number  of  cases  it  reaches  that 
stage  which  cannot  be  compensated  and  the  body  temperature  drops. 
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In  the  organism  of  the  victim  with  severe  burns  often  significant  < 

biophysical-chemical  and  humoral  changes  occur  which  characterize  a  1 

breakdown  mainly  in  the  carbohydrate  and  protein  exchange  of  substances.  : 

These  changes  are  easily  established  by  biochemical  studies  of  the 
blood  and  urine  of  the  victims. 

i 

In  the  blood  of  this  type  of  patient  one  can  find  hyperglycemia, 
hyperadrenalemia,  a  decrease  in  the  reserve  alkalinity  of  the  blood, 
azotemia,  a  decrease  in  proteins  of  the  plasma,  a  high  percent  of  poly¬ 
peptides  of  the  blood,  hypochloremia,  etc. 

In  the  urine  it  is  easy  to  capture  hyperazoturia ,  an  increase  in 
the  quantity  of  ammonia,  ammonia  and  reduction  indices,  high  tritration 
acidity,  a  decrease  in  pH  of  the  urine,  glycosuria  and  other  changes. 

Biochemical  Changes  in  the  Blood 

Hyperglycemia.  Depending  on  the  severity  and  the  area  of  the 
burns  in  a  tremendous  majority  of  the  victims  the  sugar  regulation 
function  of  the  organism  breaks  down;  one  observes  hyperglycemia  reach¬ 
ing  155  mg%  on  an  empty  stomach  (A. A.  Zhuravlev  and  P.P.  Rayevskiy, 

1934)  . 


With  insignificant  burns  one  notes  an  almost  normal  curve  of  the 
level  of  sugar  in  the  blood.  In  severe  cases,  a  breakdown  in  carbo¬ 
hydrate  exchange  occurs  particularly  strongly  completely  distorting 
the  normal  curve. 

The  origin  of  hyperglycemia  can  be  interpreted  in  different 
ways:  either  a  large  quantity  of  epinephrine  releases  glycogen  of 
the  liver  or  hyperglycemia  sets  in  as  a  result  of  deficiency  in  the 
liver  and  pancreas  (Yu. Yu.  Dzhanelidze) .  S.M.  Kalmanovskiy  considers 
that  in  the  first  hours  after  a  burn  occurs  undoubtedly  there  is  a 
connection  between  hyperglycemia  and  hyperadrenalemia.  However,  the 
simultaneous  presence  of  hyperglycemia  and  a  drop  in  blood  pressure 
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with  broad  experimental  animal  burns  attests  to  the  fact  that  hyper¬ 
glycemia  after  burns  does  not  involve  adrenalinemia .  Inasmuch  as 
the  curves  of  hyperglycemia  and  the  depressors  state  precisely  coin¬ 
cide  with  the  curve  of  increase  of  erythrocytes,  D.Ye.  Ryvkina  allows 
that  the  common  cause  of  both  processes  is  thickening  of  the  blood. 

Hyperadrenalinemia.  A  number  of  authors  (Yu. Yu.  Dzhanelidze,  V.M. 
Kogan-Yasnyy ,  1939,  et  al.)  consider  that  at  the  first  moment  after 
burns  in  the  blood  channel  a  significant  quantity  of  epinephrine 
comes  in  which  causes  a  short  term  increase  in  blood  pressure  directly 
after  the  trauma.  In  the  predeath  stage,  on  the  other  hand,  one  ob¬ 
serves  hyperadrenalinemia  already  and  death  sets  in  as  the  result  of 
atrophy  of  the  adrenal  glands  and  a  number  of  other  pathological 
manifestations.  However, as  was  pointed  out  above,  the  primary  in¬ 
crease  in  blood  pressure  in  the  burns  received  is  caused  by  general 
overstimulation  of  the  nervous  system  at  the  moment  of  trauma  and 
its  subsequent  drop  should  be  explained  by  expansion  of  the  vascular 
channel  and  a  certain  decrease  in  mass  of  circulating  blood  as  a  re¬ 
sult  of  transudation  of  the  plasma  in  the  area  of  the  burn.  There¬ 
fore,  the  question  of  hyperadrenalinemia  with  burns  deserves  further 
study. 

Reserve  alkalinity  of  the  blood.  As  studies  of  a  number  of  authors 
(F.N.  Grinchar,  1935-1938  et  al.)  show,  as  a  result  of  a  sharp  decrease 
in  oxidation  processes  in  the  organism,  the  reserve  alkalinity  of  the 
blood  (being  at  a  standard  equal  to  70-55%)  with  burns  over  large 
areas  is  significantly  decreased  and  acidosis  is  apparent. 

In  the  experiments  of  D.Ye.  Ryvkina  and  A.R.  Striganova  (1945) 
a  decrease  in  the  alkali  reserve  of  the  blood  was  established  and  a 
simultaneous  increase  in  protein  breakdown  in  the  tissues. 

The  drop  in  reserve  alkalinity  of  the  blood  below  40%  without  a 
subsequent  increase  in  the  next  2-3  days,  particularly  in  persons 
older  than  50,  must  suggest  a  serious  danger  to  the  life  of  the  patient. 
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Blood  nitrogen.  As  a  standard  blood  contains  from  20  to  40  mg% 
of  proteinless  or  residual  nitrogen.  The  quantity  of  residual  nitrogen 
in  the  blood  soon  after  extensive  burns  is  increased  and  maintained  at 
high  numbers  for  7-10  days. 

An  increase  in  residual  nitrogen  in  the  blood  with  burns  can  in¬ 
volve:  1)  thickening  of  the  blood  in  the  first  days  of  the  illness;  2) 
damage  to  the  liver;  3)  damage  to  the  kidneys;  4)  sharply  increased 
nitrogen  exchange  involving  absorption  of  a  large  quantity  of  products 
of  decay  of  burned  tissue;  5)  proteolysis  in  the  blood. 

In  the  first  days  after  large  burns,  when  there  is  no  basis  for 
assuming  damage  to  the  liver  or  kidneys,  an  increase  in  the  residual 
nitrogen  must  be  due  to  thickening  of  the  blood  and  proteolysis. 

Blood  Protein.  As  is  well  known,  the  total  quantity  of  protein 
in  the  serum  varies  within  limits  of  6. 6-9.1%.  As  a  result  of  in¬ 
creased  penetrability  of  the  vessels  even  in  the  first  hours  after  a 
burn,  the  quantity  of  protein  in  the  plasma  is  decreased  and  in  the 
fluid  saturating  the  tissues  surrounding  the  burn,  on  the  other  hand, 
the  total  quantity  of  protein  of  the  serum  is  increased  to  65-70?. 

In  subsequent  days  after  the  burn  a  breakdown  in  the  physical  and 
chemical  state  of  colloids  (a  drop  in  the  total  quantity  of  proteins 
in  the  blood  serum  and  an  increase  in  residual  nitrogen)  involves 
saturation  of  the  products  of  decay  of  the  burn  tissue.  An  increase 
in  the  total  quantity  of  protein  of  the  blood  serum  sometimes  is  noted 
even  on  the  third  day  after  large  burns  and  on  subsequent  days ,  be¬ 
sides  a  decrease  in  residual  nitrogen  of  the  blood,  there  is  evidence 
of  a  decrease  in  the  autolytic  processes  and  absorption  in  the  burned 
sections  of  tissue. 

Full  recovery  of  the  proteins  of  the  plasma  usually  occurs  very 
slowly  and  undoubtedly  has  an  effect  on  other  types  of  exchange  of 
substances  in  the  victims. 
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Hyperpolypeptidemia.  One  should  note  a  high  percent  of  poly¬ 
peptides  in  the  blood  of  persons  who  have  suffered  burns.  Injection 
of  these  substances  into  experimental  animals  causes  a  picture  similar 
to  that  observed  clinically  during  burns.  This  is  the  reason  V.P. 
Voznesenskiy  and  M.A.  Vvedenskiy  consider  polypeptides  the  most  toxic 
of  the  numerous  products  of  decay  of  the  protein  molecule.  However, 
the  increased  content  of  polypeptides  D.Ye.  Laynburg  observed  in  cer¬ 
tain  cases  of  burns  on  the  15-20th  days  with  good  general  condition  of 
the  patient  and  with  full  healing  of  the  burn.  He  considers  that  this 
phenomenon  involves,  obviously,  a  prolonged  suppression  of  the  function 
of  the  liver  during  burns. 

Blood  chlorides.  The  quantity  of  NaCl  both  in  the  plasma  and  in 
the  red  corpuscles  decreases  particularly  with  severe  burns  when  a  drop 
in  the  chlorides  reaches  large  dimensions. 

Biochemical  Changes  in  the  Urine 

Hyperazoturia.  The  normal  24-hour  quantity  of  total  nitrogen  in 
the  urine  equals  10-15  g.  As  a  rule,  the  quantity  of  total  nitrogen  in¬ 
creases  in  parallel  with  the  severity  of  the  burn  and  azoturia  sets  in; 
then  variation  in  nitrogen  in  the  urine  in  severe  cases  reaches  19-20  g 
or  even  25.8  g.  Usually  the  laximum  azoturia  is  observed  a  few  days 
after  the  burn  occurs. 

Ammonia.  The  quantity  of  ammonia  in  the  urine  also  can  increase 
in  parallel  with  the  severity  of  the  burn  reaching  1.8  g  (with  a 
normal  24-hour  content  of  it  at  0. 3-1.2  g) . 

The  ammonia  index  (standard  5%)  both  with  very  light  burns  and 
severe  cases  varies  basically.  The  largest  quantity  of  the  ammonia 
index  is  noted  usually  in  the  first  days  after  large-scale  burns;  the 
larger  the  burn  area  the  higher  the  index;  the  highest  indices  in  se¬ 
vere  cases  equaled  17.9%.  With  each  subsequent  study  of  the  urine, 
the  ammonia  index  gradually  is  decreased  and  after  a  few  days  reaches 
a  normal  level. 
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The  reduction  index.  Determination  of  the  reduction  index  in 
the  victims  is  extremely  important  because  it  makes  it  possible  for 
the  clinician  to  judge  the  presence  and  degree  of  toxemia.  The  nor¬ 
mal  value  of  the  reduction  index  for  an  adult  person  is  3-5  g;  even 
with  small  burns  amounting  to  4-15%  of  the  surface  of  the  body,  one 
can  see  a  definite  increase  in  the  reduction  index;  with  very  severe 
burns  it  reaches  18.5  g  with  pronounced  acidosis. 

Titration  acidity  (standard  from  224  to  422.5  cm^  decinormal 
caustic  alkali) .  High  titration  acidity  (higher  and  500  cm^)  was 
noted  by  A. Ye.  Norenberg  with  severe  burns  which  is  evidence  of  the 
breakdown  in  acid-alkali  equilibrium  toward  acidosis. 

pH  in  the  urine.  In  a  large  majority  of  cases  with  burns,  the 
pH  of  the  urine  is  maintained  for  the  first  days  at  low  levels  of 
the  physiological  standard  botwoon  5  and  5.5  (where  the  normal  is 
from  5  to  7) .  The  maximum  aecressc  of  pH  in  the  urine  was  encountered 
with  large  burns  where  the  pH  equaled  4. 2-4. 4. 

Creatinine.  The  24-hour  standard  of  creatinine  generated  by  a 
healthy  person  is  considered  to  equal  approximately  1  g.  With  wide¬ 
spread  burns  the  quantity  of  creatinine  can  be  increased  by  1  1/2-2 
times . 

Chlorides  in  the  urine.  Even  small  burns  cause  a  decrease  in  the 
quantity  of  chloride  in  the  urine  and  one  notes  a  strict  parallel 
with  the  degree  of  damage:  severe  burns  usually  are  accompanied  by  a 
significant  decrease  in  generation  of  chlorides  (to  0.52  and  even 
0.22  g)  which  cause  Dyuval  to  consider  that  with  extensive  burns, NaCI 
almost  completely  disappears  from  the  urine.  Such  holding  of  chlorides 
in  the  organism  is  explained  by  the  fact  that  with  severe  damage,  a 
large  quantity  of  common  salt  penetrates  the  tissue  in  the  environs 
of  the  burns. 

Glycosuria.  With  an  increase  in  sugar  in  the  blood  to  180-190 
mg%  there  are  even  traces  of  sugar  in  the  urine  —  glycosuria. 


However,  sugar  in  the  urine  in  the  burns  received  is  not  always  de¬ 
tected.  The  studies  made  by  A. A.  Zhuravlev  and  P.P.  Rayevskiy  on 
sugar  in  the  urine  at  the  same  time  with  a  certain  level  of  sugar  in 
the  blood  did  not  show  glycosuria  in  spite  of  the  numbers  significantly 
exceeding  the  "kidney  threshold"  (ISO  mg%)  of  a  healthy  person. 

A  breakdown  in  the  acid-alkali  equilibrium.  A  significant  de¬ 
crease  in  oxidation  processes  in  the  organism  in  burns  is  expressed 
in  a  breakdown  of  tissue  exchange,  namely:  in  a  decrease  in  the  re¬ 
serve  alkalinity  of  the  blood,  in  an  increase  in  total  nitrogen, 
ammonia  and  the  reduction  index,  in  increased  titration  acidity, 
decrease  in  pH  of  the  urine  etc.  which  characterizes  a  shift  in  the 
acid-alkali  equilibrium  toward  acidosis.  According  to  A.Ye.Norenberg's 
material,  even  with  burns  amounting  to  9-10%  of  the  total  surface  of 
the  body,  separate  toxemia  symptoms  were  established  in  particular 
cases  showing  a  picture  of  a  shift  toward  acidosis.  With  burn  damage 
on  15-30%  of  the  surface  of  the  body,  one  found  a  picture  not  only  of 
toxicosis  but  of  particularly  pronounced  acidosis.  With  burns  on  30- 
45%  of  the  surface  of  the  body,  marked  acidosis  was  prevalent  showing 
a  direct  life  threatening  situation.  The  burn  with  damage  to  more  than 
45%  of  the  total  surface  of  the  skin,  as  a  rule,  is  always  accompanied 
by  markeu  acidosis;  fatal  outcomes  are  more  frequent  here. 

In  this  way,  the  degree  of  acidosis  in  large  part  parallels  the 
severity  of  the  burn;  the  greater  the  shift  the  more  significant  is 
the  area  and  depth  of  the  burn. 

A  change  in  the  acid-alkali  equilibrium  usually  can  be  seen  fairly 
soon  after  the  burn  (in  the  first  days) ;  depending  on  the  course  of 
the  process  later  on  these  disturbances  in  acid-alkali  balance  either 
continue  to  remain  or  are  equalized. 

F.N.  Grinchar,  I.M.  Tyles  et  al.  consider  that  the  data  of  the 
study  on  acid-alkali  equilibrium  in  the  patients  with  burns  can  be 
used  as  an  expected  prognostic  characteristic;  with  a  significant 
shift  the  prediction  is  worse. 


The  Role  of  Infection  in  Burns 


The  question  of  infection  in  the  burn  process  in  recent  times  has 
attracted  more  and  more  attention  from  surgeons  and  bacteriologists. 

It  is  well  known  that  infection  of  a  burn  surface  can  set  in  with 
damage  to  the  burn  blister  even  before  the  victim  reaches  a  treatment 
institution;  this  occurs  particularly  often  as  a  result  of  unreasonable 
measures  taken  in  rendering  first  aid. 

However,  infection  can  develop  due  to  microorganisms  buried  in 
the  deeper  layers  of  skin  around  the  sebaceous  and  sudoriferous  glands. 

As  observations  by  Yu. Yu.  Dzhanelidze  and  B.N.  Postnikova  confirm, 
in  the  first  hours  after  a  burn  occurs  the  damaged  surface  often  remains 
sterile  and  only  afterwards  do  hemolytic  streptococci  begin  to  grow 
on  it. 


M.I.  Kanekevich  (1939-1941)  examined  80  victims  of  burns  who  had 
entered  the  clinic  in  the  first  7  hours  after  the  injury  and  estab¬ 
lished  that  in  54  out  of  80  cases  the  fluid  from  the  blisters  after 
the  burn  had  already  become  infected;  on  the  second  day,  infection 
of  the  blisters  was  noted  in  98.7%  of  the  cases.  The  microflora 
detected  belong  to  the  ordinary  pyogenic  group.  Streptococci  and 
staphylococci  or  a  combination  of  them  are  constantly  observed  in 
burn  blisters  in  the  very  first  hours  after  a  burn  occurs. 

V.P.  Voznesenskiy  and  M.A.  Vvedenskaya  in  50  cases  studied  the 
flora  of  blisters  for  burns  and  in  30  patients  discovered  hemolytic 
streptococci . 

In  the  work  of  S.L.  Tydman  (1943)  out  of  24  burns  only  two  cases 
were  found  to  have  sterile  blisters.  In  10  cases  with  inoculation 
of  a  transparent  fluid  the  blisters  in  the  first  hours  after  the 
injury  showed  a  growth  in  all  blisters;  in  4  of  these  streptococci 
were  observed;  other  inoculations,  half  of  the  cases  also  showed 
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the  growth  of  streptococci  either  in  a  pure  culture  or  in  a  combina¬ 
tion  with  other  pathogenic  microorganisms. 

As  is  apparent  from  what  is  presented  in  certain  cases  the  burn 
can  take  on  the  form  of  a  local  suppuration  and  in  others  of  a  general 
suppuration  process.  The  physician  even  at  the  time  of  the  burn  must 
take  measures  to  prevent  infection  and  combat  it.  The  early  appear¬ 
ance  of  excess  microflora  in  the  contents  of  the  blisters  and  on  the 
injured  surface  requires  a  broader  introduction  of  a  bacteriological 
method  in  the  study  of  the  burn  surface. 


CHAPTER  III 

THE  CLINICAL  PICTURE  AND  COURSE  OF  BURNS 

Local  Clinical  Manifestations 

It  is  well  known  that  the  most  serious  and  difficult  aftereffect 
of  a  burn  is  the  agonizing  pain.  Usually  it  is  localized  in  the  area 
of  injury  and  increases  greatly  even  with  the  lightest  contact. 

The  first  and  basic  moment  when  pain  occurs  with  burns  is  at 
extreme  temperature  or  chemical  stimulation  of  the  nerve  endings  of 
the  skin  as  a  result  of  which  a  disorder  of  local  blood  circulation 
occurs  with  all  its  aftereffects.  With  an  increase  in  intertissue 
pressure  in  the  zone  of  the  burn,  the  nerve  endings  are  shifted  and 
compressed;  as  a  result  of  this,  the  pain  perceptions  last  for  a  long 
time. 


First  degree  burns  are  characterized  by  a  diffuse  redness  which 
does  not  completely  disappear  under  pressure  from  the  finger  and  a 
slight  swelling  in  the  burned  region.  These  signs  are  usually  apparent 
at  different  time  periods  from  the  moment  of  trauma;  from  a  few  seconds 
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or  minutes  (heat  burn)  to  several  hours  (sunbur: )  and  even  days  or 
weeks  (burn  from  X-rays) . 

Intense  redness  and  swelling  is  due  to  the  expansion  of  the 
cutaneous  capillaries  and  transudation  of  plasma  through  their  wall; 
the  latter,  increasing  the  intratissue  pressure  presses  on  the  nerve 
ending  in  the  layer  of  skin  and  causes  the  stinging  pain. 

All  of  these  manifestations  after  a  few  hours  or  days  decrease 
somewhat;  the  serous  exudate  is  absorbed  and  the  epidermis  begins  to 
lose  small  scales;  only  in  rare  cases  in  the  burn  area  does  any  pig¬ 
mentation  remain. 

Second  degree  burns  are  characterized  by  more  pronounced  phe¬ 
nomena  than  those  characteristic  for  first  degree  burn  and,  moreover, 
by  the  formation  of  blisters.  The  blisters  occur  immediately  or  a 
short  time  after  the  burn  occurs  and  are  of  different  sizes  (Fig.  122) ; 
the  large  dimension  blisters  often  are  observed  in  regions  with  thin 
skin.  In  the  presence  of  a  large  number  of  bubbles  the  organism 
loses  much  of  its  fluid  and  with  continuing  transudation  of  the 
plasma  to  the  capillaries  there  can  be  thickening  of  the  blood  as  was 
discussed  before. 

In  the  presence  of  infection  the  content  of  small  blisters  some¬ 
times  is  absorbed  or  evaporated.  The  epidermis  with  surface  burns 
7-10  days  afterwards  thickens  and  the  skin  cover  of  the  epithelium 
begins  to  have- a  rosy  color.  If  bacteria  from  the  deeper  layers  of 
the  skin  begin  to  infect  the  content  of  the  blisters  through  defects 
in  the  walls  or  as  a  result  of  penetration,  then  suppuration  occurs 
which  can  last  for  3-4  weeks. 

Second  degree  burns  do  not  leave  scars  but  the  redness  and  pig¬ 
mentation  can  last  for  several  weeks  or  more. 

Third  degree  burns  are  characterized  by  the  formation  of  a  crust 
on  the  injured  area. 
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Further,  on  the  boundary  of  the  dead  section  a  demarcation  line 
forms  which  gradually  separates  the  dead  tissue  from  the  healthy, which, 
as  a  rule,  is  accompanied  by  infection  and  suppuration.  The  dead  tis¬ 
sue  is  sluffed  off  or  thins  out;  the  remainder  is  also  removed  from 
the  wound  surface  or  is  absorbed  by  the  lymphatic  vessels.  The  fresh 
surface  is  covered  with  a  f ibrinogenous  exudate  which  has  an  effect  on 
the  growth  of  the  new  tissue.  The  damaged  ends  of  the  blood  vessels 
are  covered  with  small  thrombus  stoppers;  from  these  capillaries  bun¬ 
dles  of  epithelial  cells  grow  accompanied  by  fibroblasts;  these  cells 
participate  in  organization  of  a  new  granulation  tissue.  When  only 
the  epithelial  covering  and  tips  of  the  papillary  layer  are  damaged 
layers  lying  deep  under  the  epitheliam  (in  particular  the 
sebaceous  and  sudoriferous  glands)  although  they  are  partially  whole, 
in  such  cases  can  be  considered  independently  not  only  for  edge  epi- 
thelialization  but  also  the  island-like  epithelialization  (Fig.  124) . 

The  new  epithelium  becomes  more  dense  with  time.  A  scar  is  formed 
unavoidably  in  the  area  of  the  injury.  These  scars  are  whitish  (Fig.  125), 
rough,  less  elastic,  do  not  contain  fibrous  pockets  and  sweat  glands 
and  often  are  wrinkled  and  result  in  disfigurement  and  functional  dis¬ 
orders  (Fig.  126) .  In  the  area  of  the  joints  and  in  locations  sub¬ 
jected  to  external  effects  (rubbing  of  the  clothing,  etc.),  the  scars 
are  not  very  stable  and  easily  irritated;  this  often  leads  to  signi¬ 
ficant  elongation  of  the  treatment  period. 

Fourth  degree  burns  which  are  characterized  by  charring  of  the 
tissue  are  observed  not  so  rarely  in  combat  conditions  , for  example, 
with  damage  from  flamethrowers,  when  tanks  burn  up,  aircraft,  etc. 

In  most  cases  such  victims  remain  on  the  field  of  destruction;  in 
isolated  cases  they  reach  treatment  institutions  and  usually  die  in 
the  first  hours  after  admission. 

General  Clinical  Manifestations 

Limited  uninfected  burns,  almost  as  a  rule,  are  not  accompanied 
by  general  symptoms  in  the  organism;  rarely  one  notes  insignificant 


rises  in  temperature  and  the  appearance  of  albumose  in  the  urine  as 
a  result  of  breakdown  of  proteins. 


Fig.  124.  Edge  and  islandlike 
epithelialization  with  third  degree 
burn  in  which  the  deep  underlying 
layers  of  the  epithelium  remain 
whole  (Yu. Yu.  Dzhanelidze's  collection.) 

With  more  extensive  second  degree  burns  encompassing  approximately 
10%  of  the  total  surface  of  the  body,  often  one  observes  a  slight  dis¬ 
turbance,  unrest  in  the  patient,  quickening  of  the  pulse  and  breathing, 
thirst,  nausea,  etc.  Usually  these  signs  last  for  several  days  and 
then  pass  on  without  aftereffects.  It  is  necessary  to  note  the  power¬ 
ful  and  prolonged  course  of  the  pain  impulses  caused  by  large  burns. 
Further,  such  burns  are  accompanied  by  local  damage  to  the  blood  ves¬ 
sels  and  lymphatic  vessels  and  by  excessive  loss  of  plasma.  Finally, 
the  burns  causing  various  degrees  in  depth  of  change  in  the  tissue 
cause  the  formation  in  them  of  different  active  toxic  products.  In  ac¬ 
cordance  with  this,  with  large  burns,  the  general  clinical  signs  are 
very  clear. 
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Fig.  125,  Formation  of 
white  rough  scars  with 
low  elasticity  after  a 
third  degree  burn  on  the 
chest  (from  Prof.  Yu. Yu. 
Dzhanelidze's  collection) 


Fig.  126.  Disfiguring  scars 
on  the  face  after  third  degree 
burns  (inverted  eyelids) (from 
Prof.  Yu. Yu.  Dzhanelidze's 
collection) . 


The  clinical  picture  in  this  group  of  victims  can  advantageously 
be  divided  into  the  following  stages: 

A.  Primary  burn  shock  (0-2  hours  from  the  moment  of  the  burn) . 

B.  Secondary  burn  shock  (2-48  hours  after  the  burn) . 

C.  Acute  toxemia  (6-100  hours  after  the  burn) . 

D.  Septicotoxemia  (100  hours  after  the  burn) . 

Certain  authors  (A. Yu.  Sozon-Yaroshevich  and  A.D.  Anikhanova, 

1943  )  do  not  separate  burn  shock  into  primary  and  secondary,  appar¬ 
ently,  from  practical  considerations  because  primary  burn  shock  sets  in 
immediately  after  the  injury  and  almost  always  disappears  by  the  time  the 
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patient  is  admitted  to  the  treatment  institution.  However,  recently, 
numerous  experiments  in  the  N.N.  Burdenko  school  (M.A.  Bubnov,  1939; 

I. A.  Mukhin,  L.G.  Smirnova)  and  a  number  of  other  authors  (I.N. 

Ishchenko  and  M.N.  Lebedeva,  V.P.  Gorbatov,  1939;  E . A.  Asratyan,  1945, 
etc.)  has  firmly  established  that  primary  burn  shock  exists  and  has 
both  isolated  pathogenesis  and  a  special  clinical  picture  inherent  in 
it.  Clinically  it  is  very  difficult  to  precisely  delineate  the  time 
of  transition  from  one  stage  to  another;  however,  it  is  undoubtedly 
true  that  toxemia  sets  in  in  the  stage  of  shock,  that  is,  the  victim 
is  still  in  the  stage  of  shock  and  toxemia  has  already  occurred  and 
further,  before  the  toxemia  phase  is  ended  the  severe  general  suppura¬ 
tive  infection  can  set  in  (V.I.  Kazanskiy,  1939).  Nevertheless,  it 
is  necessary  to  divide  the  whole  course  of  the  burn  into  separate 
stages.  This  system  is  very  advantageous  even  for  method  accomplish¬ 
ment  of  such  measures  which  must  by  used  for  severe  burns. 

A.  The  primary  shock  with  burns  is  observed  less  often,  develops 
more  slowly  and  is  less  clearly  expressed  than  with  mechanical  traumas; 
it  can  sometimes  be  caused  experimentally. 

The  cause  of  primary  shock  is  excruciating  pain  beginning  in  the 
burned  area  at  the  moment  of  the  injury;  apprehension,  fear  and  over¬ 
load  both  of  the  nervous  and  muscle  systems;  basically  the  pathogenesis 
of  shock  is  overstimulation  of  the  nervous  system  as  the  main  regulator  of 
hemodynamics.  In  this  period  this  victim  is  usually  unconscious;  the 
patient  is  in  a  state  of  deep  apathy,  lies  passively,  preferring  a 
horizontal  position  and  does  not  participate  in  his  surroundings. 
Sensitivity  to  stimulation  is  decreased.  The  pupils  are 
the  skin  is  cold  and  sticky  and  the  perspiration  is  cold.  Temperature 
drops  to  35.2°  or  lower.  In  severe  cases  the  pulse  is  hard  to  find, 
blood  pressure  drops  but  is  rapidly  returned  to  normal.  Breathing  is 
quickened  and  shallow. 

In  a  number  of  cases  the  condition  of  the  victim  after  some  time 
improves  somewhat  and  he  becomes  more  active; sometimes  exhaustion  of 
the  nervous  system  progresses  and  there  is  a  fatal  outcome. 
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B.  Secondary  burn  shock.  The  pathogenesis  of  of  secondary  shock 
is  defined  by  the  three  basic  factors:  a)  changes  in  the  nervous  system 
—  its  depletion,  atonia  and  partial  retardation  (M.A.  Bubnov,  1939)  ; 

b)  the  changes  in  hemodynamics  with  a  decrease  in  the  quantity  of 
circulating  blood,  a  decrease  in  the  rate  of  blood  flow,  a  drop  in 
arterial  pressure,  a  breakdown  in  penetrability  and  weakening  of  the 
tone  of  the  capillaries,  etc.(V.  Avdakov,  1876;  I. A.  Mukin,  1947,  etc.); 

c)  changes  in  the  state  and  chemical  composition  of  the  blood  in  the 
tissues  —  hemoconcentrations ,  acidosis,  azotemia,  anoxemia,  hypochlo- 
remia  and  others(F.N.  Grinchar,  S.M.  Kalmanovskiy  et  al.). 

However,  a  significant  loss  by  the  organism  of  tissue  fluid  sets 
in  here  in  the  first  level. 

The  main  symptom  in  the  stage  of  secondary  shock  often  is  unquench¬ 
able  thirst.  Pain  in  this  period  rarely  begins  in  the  first  level  even 
with  damage  to  the  face  and  hands.  Nevertheless,  often  one  notes 
restlessness  of  the  patients,  acute  excitation,  an  increase  in  motility; 
sometimes,  on  the  other  hand,  the  patients  are  dull  and  apathetic  but 
constantly  ask  for  something  to  drink.  They  do  not  lose  consciousness; 
the  patient  responds  with  one  word  answers  to  questions  as  if  he  does 
not  really  understand  what  is  being  asked.  The  skin  is  pale,  cold, 
covered  with  sticky  perspiration;  the  nose  is  keen;  the  eyes  sunken; 
the  area  bluish;  the  face,  teeth,  and  neck  are  pale  with  a  grayish 
cyanic  tinge.  The  extremities  are  particularly  cold.  The  temperatures 
in  the  underarm  and  directly  on  the  skin  are  below  normal.  The  pulse 
is  100-120  beats  per  minute,  filling  is  weak,  blood  pressure  drops  to 
90-80  mm  or  even  lower;  venous  pressure  is  decreased  to  the  same  de¬ 
gree  so  that  venipuncture  becomes  difficult.  Breathing  is  surface  and 
shallow.  With  deeper  shock  state,  along  with  greater  discomfort, 
one  observes  movements  indicating  a  deficiency  of  air.  Vomiting  is 
rare  but  drinking  fluid  sometimes  triggers  it.  The  amount  of  urine 
is  usually  decreased  and  sometimes  anuria  is  observed. 

The  severity  of  the  shock  state  is  in  direct  relationship  to  the 
degree  of  extent  of  the  burns,  in  other  words,  the  number  of  pain 


points  subjected  to  stimulation.  Moreover,  here  the  age  of  the  patient 
is  very  important,  the  state  of  the  nervous  system  and  the  psychic 
sphere  at  the  moment  of  injury;  physical  fatigue,  incomplete  feeling, 
malnutrition  and  a  number  of  other  factors  significantly  obscure  the 
prognosis . 

Experience  shows  that  often,  thanks  to  the  energetic  conduct  of 
a  number  of  urgent  therapeutic  interventions,  the  appearance  of 
shock  gradually  disappears  further.  Among  surgeons  here  often  the 
impression  is  created  that  in  spite  of  large  burn  areas  the  threat 
to  life  of  the  patient  is  already  avoided  and  that  prediction  in  this 
case  will  be  more  favorable  than  at  the  moment  the  victim  was  admitted. 

However,  the  phase  of  a  relatively  favorable  state  of  the  patient 
is  fairly  short-term  and  if  all  treatment  measures  are  stopped  at  this 
moment  then  often  the  feeling  of  the  patient  again  is  worsened:  pain 
is  increased, general  restlessness  is  apparent,  vomiting,  etc.  Usually 
this  is  accompanied  by  the  appearance  in  the  organism  of  signs  of 
hemoconcentration  and  the  onset  of  toxemia. 

According  to  the  data  of  the  chart  on  fundamental  characteristics, 
shock  during  burn  was  observed  in  2.0%  of  the  cases  in  relation  to  the 
entire  number  of  victims. 

C.  Acute  toxemia.  Acute  toxemia  can  cause:  absorption  from  the 
damaged  section  of  the  decay  products  of  proteins  which  are  toxic  sub¬ 
stances  for  the  organism  —  histamines,  acetylcholine, etc.  (V.P. 
Gorbatov,  I.N.  Ishchenko  and  M.N.  Lebedeva,  D.Ye.  Ryvkina,  etc.); 
infection  of  the  burn  surface  (S.M.  Kalmanovskiy  et  al) ;  inadequate 
and  lack  of  timely  treatment  of  shock  with  the  onset  of  the  following 
changes  in  the  parenchymatous  organs;  extreme  loss  of  fluid  by  the 
organism  both  through  the  burn  surface  and  from  the  vomiting  and 
sweating  with  subsequent  sharp  dehydration  of  tissue. 

Toxemia  appears  more  rapidly  the  larger  is  the  area  of  damage  to 
the  skin  (P.A.  Nalivkin,  1937)  . 
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On  the  basis  of  biochemical  studies  of  the  blood  and  urine  during 
burns,  A. Ye.  Norenberg  pointed  out  that  all  these  phenomena  develop 
approximately  by  the  12th  hour  after  the  injury  and  reach  a  maximum 
after  72  hours.  This  perid  of  so-called  primary  toxemia  is  caused  by 
absorption  of  products  of  decay  of  protein  bodies  in  the  burn  zone; 
in  the  primary  toxemia  bacterial  toxemia  which  causes  infection  of  the 
burn  surface  is  not  directly  involved.  However,  distinguishing  the 
burn  toxemia  from  bacterial  toxemia  in  practice  is  not  possible  and  it 
is  not  so  important;  it  is  much  more  advantageous  to  divide  the  postburn 
state  into  phases  depending  on  the  treatment  measures  which  are  used 
in  each  given  time  segment. 

Starting  with  the  concept  that  surgeons  and  other  specialists 
(pathophysiologists,  biochemists , etc . )  have  not  yet  been  able  to  de¬ 
velop  objective  indices  for  postburn  intoxication  of  the  organism, 
not  yet  knowing  what  substances  cause  it,  and  consequently  real  proof 
of  its  existence  in  general  being  absent,  certain  authors  (S.M.  Kal- 
manovskiy  et  al.)  propose  that  worsening  of  the  general  condition  of 
the  victim  following  shock  is  due  to  infection  and  the  question  of 
toxemia  is  not  yet  completely  solved.  However,  a  great  majority  of 
surgeons  (Yu. Yu.  Dzhanelidze,  V.I.  Kazanskiy,  M.A.  Dikanskiy,  1939, 
et  al)  confirm  that  toxemia  undoubtedly  exists  and  that  at  this  phase 
of  the  postburn  period  should  be  taken  into  consideration. 

In  the  acute  toxemia  stage,  more  often  attention  is  given  to 
brain  symptoms;  it  can  be  observed  both  as  a  stimulus  and  as  causing 
drowsiness  and  sometimes  causing  twiching  of  the  trunk  and  extremities. 
Restlessness  of  the  patient  who  usually  is  not  under  any  narcotic  can 
go  from  a  soporific  state  to  a  coma. 

The  high,  persistent  and  progressing  temperature  in  this  period 
is  characteristic  for  severe  cases.  The  skin  is  cold,  the  color  of 
marble,  with  reactive  erythema  around  the  burned  section.  The  ash 
gray  color  of  the  gums,  neck  and  ears  is  evidence  of  stagnation  of 
the  blood  and  capillaries  and  is  a  symptom  of  inadequate  blood  cir¬ 
culation.  The  low  temperature  and  submuscular  depression  and 
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particularly  the  tips  of  the  ears  and  fingers  carry  a  diametrically 
opposite  high  temperature  directly  on  the  skin. 

In  progressing  cases  of  toxemia,  the  signs  on  the  face  are  alert, 
the  eyes  drop,  there  are  dark  circles  under  them  and  the  pupils  are 
somewhat  dilated.  P.A.  Nalivkin  recommended  paying  attention  to  one 
extremely  important  symptom  for  toxemia  —  this  is  the  difficulty  in 
opening  the  eyes  even  their  complete  closing  while  retaining  conscious¬ 
ness  . 


The  pulse  becomes  frequent  and  feeling  is  weak.  Breathing  is 
surface,  irregular,  accompanied  by  sighs.  Blood  pressure  is  usually 
normal . 

As  to  the  duration  of  the  toxemic  state,  A. Ye.  Norenberg,  basing 
his  conclusions  on  biochemical  studies  presented  in  the  postburn  per¬ 
iod,  established  the  following:  1)  toxemia  continues  for  an  indefinite 
time  depending  on  the  general  course  of  the  basic  illness;  2)  the 
toxemic  state  with  burns  reaches  a  maximum  not  immediately  after  the 
injury  but  several  days  later. 

According  to  the  data  of  the  materials  studied , toxemia  was  ob¬ 
served  in  11.9%  of  all  burn  victims. 

D.  Septicotoxemia  is  characterized  by  all  of  the  characteristics 
of  sepsis.  The  temperature  has  a  wide  range  and  death  sets  in  with 
characteristics  typical  for  sepsis.  A  clear  picture  of  sepsis,  ac¬ 
cording  to  the  chart  of  fundamental  characteristics,  was  apparent  in 
1.1%  of  the  cases  for  all  burn  victims. 

The  latter  two  stages  of  the  postburn  period  often  are  compli¬ 
cated  by  pneumonia,  erysipelas,  bedsores,  phlegmons,  which  obscures 
the  outcome  even  more.  Even  third  degree  burns  which  ..re  small  in 
area  occurring  without  complication,  for  shortening  the  healing 
process,  often  need  active  surgical  intervention  (skin  transplants); 
otherwise  the  healing  period  could  be  figured  as  many  weeks.  With 
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complications  and  broad  defects  in  the  skin,  prolonged  fever  exhausts 
the  patients,  significantly  decreasing  resistance  of  the  organism  to 
infection,  increasing  the  recovery  period  to  many  months.  Often  in 
these  cases  rough  disfiguring  keloid  scars  (Fig.  127)  and  contractures, 
(Fig.  128)  require  further  multiple  operations. 


Fig.  127.  Deep  keloid  scars 
of  the  face,  neck,  chest, 
back  and  upper  extremities 
after  a  third  degree  burn 
(Prof.  Yu. Yu.  Dzhanelidze's 
collection) . 


Depending  on  the  severity  of  the  burns,  death  can  occur  in  dif¬ 
ferent  time  periods:  after  a  few  hours  or  days  from  the  moment  of  in¬ 
jury  (early  death)  and  even  after  many  weeks  and  months  (late  death) . 

Early  death  (in  the  first  hours  after  large  scale  burns)  can  be 
caused  by  neuroreflector  shock  or  (in  the  first  days)  by  autointoxica- 
tioi  from  the  burn  sections;  in  later  cases  of  death  in  the  first 
stage  infection  sets  in  and  a  combination  of  a  whole  number  of  factors 
which  lead  to  a  fatal  result. 
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Fig.  128.  Scar  contractures  of 
the  hand  and  fingers  after  third 
degree  burn  which  have  almost 
destroyed  the  function  of  the 
hand  and  fingers  (from  Prof. 

Yu. Yu.  Dzhanelidze's  collection). 


Identification  of  Burns 


The  identification  of  burns  almost  never  presents  difficulties 
because  the  picture  of  burns  is  characteristic. 

Differentiating  burns  from  boiling  water,  steam,  etc.,  from  burns 
caused  by  flames  in  the  absence  of  a  case  history  is  possible  accord¬ 
ing  to  the  character  of  local  changes.  When  hair  is  scalded  it  does 
not  remain  curled  whereas  when  burned  it  catches  fire  and  curls  up 
often  giving  off  the  specific  odor  of  burning  hair.  When  the  skin 
is  scalded  usually  it  has  an  ash-like  color  and  never  darkens,  is 
soft,  and  pasty;  with  burns  from  a  flame,  the  skin  often  is  dark, like  the 
sole,  dry,  dark  sometimes  even  black  (Yu. Yu.  Dzhanelidze,  1941). 
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If  one  does  not  know  what  caused  the  burn,  flame  or  acid,  it  is. 
necessary  to  remember  that  in  the  latter  case  blisters  on  the  skin 
almost  never  form  and  coloration  is  uniform.  With  burns  from  flame, 
on  the  other  hand,  we  find  a  variation  in  the  burn  particularly  in  the 
blisters  which  have  remained  whole  and  also  those  which  are  broken  and 
form  scabs  are  of  various  colors  and  shades  (Fig.  129)  ;  often  one  en¬ 
counters  traces  of  carbon  residue  (soot)  on  the  skin,  traces  of  burnt 
hair,  which  are  never  observed  with  acid  burns. 
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Fig.  129.  Burn  from  flames.  The 
skin  has  areas  of  dark  almost  black 
coloration;  traces  of  blisters  in 
the  form  of  broken  and  often  stripped 
epidermis  (from  Prof.  Yu. Yu. 
Dzhanelidze's  collection). 


If  discovering  the  causes  of  the  burn  is  not  too  difficult  then 
determining  the  actual  depth  of  the  burn  at  the  initial  time  is  often 
still  impossible. 

The  intensity  of  the  burn  can  be  truly  judged  only  after  all  of 
the  dead  tissue  is  detached. 


CHAPTER  IV 

TREATMENT  OF  BURNS 

Organization  of  Treatment  of  Burn  Victims 

In  modern  combat  conditions  where  there  are  many  different  types 
of  firearms,  burns  can  be  massive.  In  connection  with  the  successful 
treatment  of  burns,  primarily,  there  must  be  a  precise  organization 
both  when  giving  first  aid  and  transportation  and  at  the  time  of  ad¬ 
mission  into  the  treatment  institution  of  a  considerable  number  of 
victims.  The  early  and  correct  rendering  of  first  aid  decides  the 
fate  of  the  burn  victims. 

Often  first  aid  is  given  where  the  burn  occurs  where  sometimes 
circumstances  limit  the  measures  to  a  minimum  for  preparing  the  victim 
for  transportation  to  the  treatment  unit. 

First  of  all,  in  order  to  stop  spread  of  ihe  burn  one  must 
rapidly  and  carefully  remove  smoldering  and  burning  clothing.  However, 
complete  undressing  of  the  victim  in  the  area  where  he  received  the 
burn  is  not  profitable  because  cooling  him  off  is  also  harmful.  The 
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clothing  should  not  be  removed  but  cut  along  the  seams  so  that  it  does 
not  remain  in  contact  with  the  burn  surface.  Then  it  should  bother 
the  victim  as  little  as  possible. 

When  giving  first  aid  one  should  not  attempt  to  clean  the  burned 
area  or  puncture  blisters. 

It  goes  without  saying  that  it  is  necessary  to  forbid  greasing  a 
burn  surface  with  vaseline  or  oil  because  to  a  significant  degree  this 
makes  later  primary  treatment  of  the  burn  very  difficult. 

With  limited  burns  it  is  necessary  on  location  or  at  the  nearest 
medical  station  (company  section,  BMP  [Battalion  medical  station]  etc.) 
to  apply  an  aseptic  dry  bandage  to  the  burn  surface  (Fig.  130) . 


Fig.  130.  A  bandage  for  burns 
(according  to  T.T.  Luk'yanov, 
1937)  . 


With  extensive  injury  one  should  wrap  up  the  victim  in  a  sterile 
sheet  and  when  possible  inject  1-2  cm3  of  morphine  (under  the  skin) , 
cover  him  with  a  warm  blanket  and  give  hot  tea  or  wine. 
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With  burns  of  the  extremity  it  is  necessary  to  immobilize  the 
damaged  extremity  and  as  rapidly  as  possible  to  move  the  victim  on 
a  stretcher  to  the  DMP  (Division  medical  station) . 

The  victims  must  be  moved  in  heated  (in  winter)  closed  vehicles 
accompanied  by  medical  personnel.  It  is  most  advantageous  in  such 
cases  to  evacuate  to  the  nearest  DMP  or  to  the  KhPPG  (Mobile  surgical 
field  hospital)  on  the  front  line;  however,  with  extensive  injury 
and  with  signs  of  shock  in  the  victim,  depending  on  his  general  con¬ 
dition  he  can  be  taken  directly  to  the  PMP  (Regimental  medical  station) 
where  he  will  receive  the  necessary  rest  and  the  first  aid  measures  will 
be  taken  for  combatting  shock  (for  the  details  on  this  see  "volume  of 
medical  care  at  stages  of  sanitary  evacuation") .  For  improving  the 
general  state  of  victims  when  observing  the  cautions  listed  above  they 
can  be  evacuated  to  the  DMP  or  to  the  KhPPG  of  the  first  line  for 
radical  general  and  local  treatment;  the  victims  stay  here  for  the 
next  few  days. 

For  final  treatment  of  the  burn, organization  of  a  specialized 
section  in  the  army  or  front  hospital  is  advantageous  with  the  equip¬ 
ment  and  special  staff  of  physicians  and  average  medical  personnel 
where  the  victims  will  remain  until  recovered. 

General  Measures 

The  recommended  measures  for  general  care  of  burns  are  the  logical 
result  of  concepts  which  various  clinicians  have  maintained  in  the 
process  of  pathogenesis  of  burns.  However,  in  spite  of  the  theoretical 
agreement,  a  huge  majority  of  modern  surgeons  consider  it  necessary 
to  concentrate  attention  primarily  on  combating  signs  of  nerve  and 
reflector  shock,  on  preventing  or  decreasing  thickening  of  the  blood, 
on  creating  a  barrier  against  loss  of  plasma,  on  conducting  primary 
treatment  of  the  burn  surface  (Yu. Yu.  Dzhanelidze) .  Therefore,  general 
measures  must  be  taken  in  a  chronological  sequence  as  laid  out  accord¬ 
ing  to  the  system  above.  Only  with  the  disappearance  or  significant 
weakening  of  the  general  characteristics  can  the  physician  go  on  to 
local  treatment  of  the  burn. 
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Combating  Shock 


In  order  to  rapidly  bring  the  victim  out  of  a  state  of  shock  dif¬ 
ferent  measures  are  recommended  including, in  the  first  place, eliminat¬ 
ing  pain  and  subsequent  warming. 

Elimination  of  pain.  The  most  widespread  substance  used  to  elim¬ 
inate  pain  is  morphine.  The  dose  is  injected  under  the  skin  or  intra¬ 
venously  (Yu. Yu.  Dzhanelidze,  P.A.  Nalivkin) ;  a  i%  solution  of  morphine 
is  given  usually  of  1. 0-2.0  and  more.  Ya.G.  Puznyanskiy  (1939), in 
order  to  eliminate  pain  from  burn  shock, widely  used  morphine  in  much 
larger  doses  (up  to  6  cm3  of  a  1%  solution  of  morphine  per  day)  in 
combination  with  01.  Camphorae  and  often  an  impressive  effect  was 
noted.  However,  using  morphine  for  burns  is  disputed  by  some  foreign 
authors.  They  have  a  negative  view  of  this  type  of  narcotic  because 
supposedly  suppressing  the  respiratory  center  increases  the  great 
oxygen  demand  of  the  tissue  and  decreases  blood  pressure. 

Anesthesia  on  the  burn  surface.  In  the  opinion  of  V.Ya.  Vasil' 
kovan  (1937),  the  significant  healing  effect  of  tannin  plays  an  impor¬ 
tant  role  in  combating  shock.  For  instance,  according  to  the  data  of 
this  author,  in  35  burn  cases  with  dimensions  over  one  third  and  half 
of  the  surface  of  the  body,  there  were  no  fatal  results. 

V.G.  Linnikov  (1938)  recommends  using  Rivanol  with  novocaine 
ground  up  in  solution  on  the  burn  surface.  In  his  opinion,  when 
sprinkling  the  injured  area  with  this  solution  it  rapidly  anesthesizes 
the  wounded  surface  and  the  patients  quiet  down  for  a  prolonged  period; 
this  is  very  favorable  for  them  durinc  shock. 

M. A.  Sarkisov  (1941)  recommends  local  narcotics  for  combating 
shock  with  0.25-0.5%  solution  of  novocaine  using  the  latter  in  the 
form  of  an  injection  or  compresses  on  the  burn  surface. 

Going  on  to  analyze  the  pain  releiving  methods  listed  above  and 
the  means  proposed  for  combating  shock  after  burn,  one  notes  that  if 
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the  local  use  of  a  solution  of  novocaine  in  a  number  of  cases  can 
have  a  certain  value  in  decreasing  pain  perceptions  from  second  degree 
burn,  then  also  this  is  possible  only  with  an  effect  directly  on  the 
corneous  layer  of  the  burn  surface  primarily  with  limited  damage  to  the 
skin.  Because  it  was  recently  known  that  in  the  first  place  even  with 
second  degree  burns  the  epidermis  locally  often  is  retained  and  sec¬ 
ondly  that  novocaine  on  undamaged  skin  usually  is  not  absorbed  it  is 
completely  natural  that  for  deadening  pain  it  would  hardly  be  suitable 
for  burns.  The  presence  of  simultaneous  combinations  of  different  de¬ 
grees  of  burns  once  more  narrows  down  the  use  of  novocaine  without  even 
talking  about  the  fact  that  the  effect  observed  here  usually  is  incom¬ 
plete  and  short-term. 

For  combating  shock  after  burns  it  is  advantageous  to  use  in¬ 
creased  doses  of  morphine  as  a  pain  killing  substance  particularly  in 
combination  with  0.001  atropine  (Atropini  sulfurici) . 

Atropine  which  tones  up  cardiac  activity  facilitates  an  increase 
in  blood  pressure,  decreases  overstimulation  of  the  parasympathetic 
nervous  system,  and  has  a  pain  suppressant  effect  on  sensitive  nerves. 
N.P.  Kravkov,  P.A.  Nalivkin,  A. Ye.  Norenberg,M.K.  Komissarov  (1937) 
received  a  favorable  impression  of  the  use  of  atropine  for  burns. 

Yu. Yu.  Dzhanelidze  and  B.N.  Postnikov  also  never  observed  any  kind  of 
negative  aftereffects  from  the  use  of  morphine  and  atropine  in  severe 
burns  and  believe  that  the  subcutaneous  injection  of  these  drugs 
rapidly  improves  the  general  condition  of  the  victims. 

Besides  morphine,  as  a  pain  relieving  substance  for  burn  shock, 
at  the  present  time.  Pantopon  is  widely  used  as  well  as  chloralhydrate, 
chlorethyl  (in  small  doses) ,  Hexenal  et  al.  When  1500-3000  AE  of  anti¬ 
tetanus  serum  is  injected  along  with  the  morphine , this  should  not  be 
done  before  first  aid  is  given. 

Mobilization  of  the  processes  of  soporific  slowdown.  The  common 
conditions  of  pathogenesis  of  traumatic  and  burn  shock  forced  E.A. 
Asratyan  (1945)  to  test  liquid  which  he  had  proposed  earlier  for 
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treatment  of  traumatic  shock  in  cases  of  burn  shock.  This  fluid  con¬ 
sists  of  two  separately  stored  solutions:  solution  A  in  a  dose  of  500- 
550  cm^  which  is  contained  in  one  or  two  large  ampoules  and  solution  B 
in  a  dose  of  50  cm^  —  in  a  small  ampoule. 


Composition  of  the  Fluid 


Solution  A 
Natrii  chlorati  8.0 
Natrii  bromati  0,75 
Natrii  bicarbonici  0,6 
Aij.  destill,  jo  500,0 


Solution  B 

Urctani  1,2 
Veronali  0,15 
Calcii  chlorati  1,5 
Glucosae  17,0 

Spiritus  Vini  rectificati  15,0 
Aq.  destill.  50,0 


According  to  the  author's  material,  injection  of  this  fluid  during 
traumatic  shock  causes  a  significant  increase  in  arterial  pressure,  an 
increase  in  gas,  organic  and  water-salt  exchange,  improvement  in  the 
pulse,  breathing,  the  general  condition  and  feeling  of  well-being  of 
the  patient  and  on  this  background  —  a  drowsy  state  which  under  fav¬ 
orable  condition  gradually  changes  to  sleep  lasting  2-4  hours.  Clinical 
observations  made  by  A.M.  Dykhno  on  the  use  of  this  fluid  for  burn 
shock  (1946)  gave  extremely  favorable  results:  all  8  victims  recovered. 

One  sees  from  Table  55  that  first  aid  to  burn  victims  basically  is 
given  at  regimental  medical  stations  (57.0%),  at  battalion  aid  stations 
for  the  wounded  (17.2%),  at  regimental  and  battalion  aid  station  (13.5%); 
in  other  words,  first  aid  for  burns  for  87.7%  of  the  victims  was  given 
in  treatment  institutions  in  the  army  region. 

Comparing  the  relationship  of  general  and  local  measures  for  giv¬ 
ing  first  aid  at  different  stages  of  evacuation,  one  can  establish 
that  at  this  time,  as  on  the  battle  field,  in  the  company  section  and 
at  the  battalion  aid  station  first  aid  is  given  to  victims  of  burns 
most  often  by  applying  bandages,  at  the  regimantal  aid  station,  at  the 
regimental  and  battalion  medical  stations  and  the  mobile  surgical  field 
hospital  when  giving  first  aid,  on  the  other  hand,  general  measures  are 
predominant.  This  is  completely  understandable  because  the  first 
bandaging  applied  in  the  location  of  the  catastrophe  or  at  the  front 


aid  station  is  certainly  not  always  removed  at  the  next  stages  of 
evacuation;  in  most  cases  here  they  are  limited  only  to  determining 
the  general  condition  of  the  victim  and  when  necessary  giving  further 
aid  and  sending  him  to  an  army  evacuation  hospital. 


Table  55.  Relationship  of  general  and  local  measures 
when  giving  first  aid  for  burns  at  evacuation  stages. 
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Key:  (a)  character  of  the  measure;  (b)  stage; 

(c)  battlefield;  (d)  PMP;  <f)  MSR-MSB  (MSR  — 
Motorized  medical  company) ;  (g)  PPG  Mobile 

field  hospital];  (h)  GBA  (GLR,  EP,  EG),  (GLR  — 
Hospital  for  light  calualties;  EP  --  evacuation 
point;  EG  —  Evacuation  hospital);  (i)  GBF ,  EG; 

(GBF  —  Base  hospital  of  the  front)  (j)  other 
institutions;  (k)  total;  (1)  percent  of  cases; 

(m)  general  measures;  (n)  local  measures;  (o)  total. 


Analyzing  the  time  period  for  giving  first  aid  for  burns  by  the 
year  of  the  war,  one  should  note  that  in  almost  half  of  the  victims 
(46.6%)  it  was  giving  soon  after  trauma:  in  13.1%  —  1-2  hours  after 
the  burn;  in  8.2%  —  3-6  hours;  in  6.3%  —  7-12  hours;  in  17.7%  — 
13-24  hours  and  in  8.1%  —  first  aid  was  given  more  than  24  hours 
after  the  trauma  occurred.  In  other  words,  in  the  first  6  hours 
after  the  burn, first  aid  was  given  to  the  victims  in  67.9%  of  the 
cases . 


When  giving  first  aid  on  location  where  the  incident  occurred, 
most  often  a  tetanus  injection  is  given  (88.0%),  morphine  (?2.4%)  and 
cardiac  substances  (9.7%). 
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Most  often  these  drugs  are  injected  directly  one  after  the  other, 
for  example,  morphine  and  cardiac  drugs  (camphor,  caffeine) ,  anti¬ 
tetanus  serum  and  morphine,  etc. 

Giving  first  aid  usually  involved  applying  bandages  on  the  damaged 
area  and  here  bandaging  with  various  coagulation  fluids  predominated 
(weak  solutions  of  potassium  permanganate,  2-3%  solutions  of  tannic 
acid,  etc.);  bandages  with  these  substances  were  applied  in  37.9%  of 
the  cases  observed.  Dry  bandages  were  used  in  36.6%;  bandages  with 
various  lubricants  (boric,  xeroformic,  Vishnevskiy  ointment)  in  18.0%, 
with  powder  type  substances  in  3.8%  and  in  3.7%;  with  small  first  and 
second  degree  burns  open  treatment  without  bandaging  was  used  at  first. 

The  study  of  the  types  of  first  aid  showed  that  in  the  large  ma¬ 
jority  of  cases  (91.1%)  morphine,  cardiac  and  antitetanus  serum  were 
injected  in  the  burn  victims  by  a  physician. 

The  application  of  bandages  on  the  burn  surface  fairly  rarely  was 
done  by  the  victims  themselves  (1.8%)  and  by  a  comrade  in  arms  (4.3%) 
the  public  health  instructor  applied  bandages  in  15.8%  of  the  cases, 
the  paramedic  m  7.9%  and  the  physician  in  70.2%. 

Thus,  more  than  2/3  of  the  burn  victims  were  given  first  aid  by 
qualified  medical  personnel. 

Burns  occur  very  suddenly,  randomly,  and  therefore  each  soldier 
and  officer  at  any  time  and  under  any  circumstance  must  be  able  to 
give  first  aid  before  a  physician  comes. 

Keeping  the  burn  victim  warm.  Keeping  the  victim  warm  is  the  next 
important  measure  in  combating  burn  shock.1  In  the  first  hours  after 
severe  burns  always  one  can  establish  a  certain  drop  in  temperature  in 
victims  which  is  due  to  a  drop  in  heat  production  of  the  organism  as  a 
result  of  the  significant  decrease  in  oxidiation  processess  and  all 


1Warming  is  considered  to  mean  also  prevention  of  cooling. 
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types  of  metabolism.  The  decrease  in  heat  production  emphasizes  the 
particular  importance  of  keeping  the  victim  in  warm  rooms  both  immedi¬ 
ately  after  the  burn  occurs  and  in  the  first  days  of  subsequent  hospi¬ 
talization  in  treatment  institutions.  Therefore,  it  is  necessary  to 
put  the  victims  immediately  into  specially  heated  (with  temperature 
23-25°)  antishock  rooms  or  tents  where  their  clothing  can  be  carefully 
removed,  the  burn  sections  can  be  covered  at  first  and  then  the  entire 
body  with  sterile  dressings  and  they  can  be  covered  with  warm  (but 
light)  bedding.  The  victim  is  given  hot  tea  or  coffee  internally. 

However,  the  energy  of  warming  the  body  can  lead  to  rapid  expansion 
of  cutaneous  vessels  and  thus  a  breakdown  in  the  extremely  important 
compensatory  process.  Moreover,  intense  or  prolonged  warming  can  in¬ 
crease  the  loss  of  fluid  by  the  organism  in  evaporation  and  increase 
perspiration.  Finally,  intensive  warming  accelerates  oxidiation  ex¬ 
change  of  the  skin  and  muscles,  autolysis  of  the  damaged  tissues  and 
absorption  of  the  autolysis  products.  Therefore,  starting  with  theo¬ 
retical  practical  expressions  one  should  emphasize  that  the  more  or 
less  intense  warming  of  burn  victims  is  contraindicated  and  allowable 
only  after  restoring  the  volume  of  blood  by  transfusion.  In  no  case 
should  the  victims  be  warmed  until  they  perspire.  Warming  in  combina¬ 
tion  with  preliminary  blood  transfusions  is  useful  but  a  single  warm¬ 
ing  can  result  in  expansion  of  the  vessels,  collapse  and  death  of  the 
victim. 

Rest.  Among  the  measures  for  combating  shock  after  burns  is  seeing 
that  the  patient  rests;  this  is  particularly  important.  For  this  type 
of  patient  it  is  necessary  to  set  up  an  isolated  warm  room  where  they 
can  be  admitted  and  observed.  Here  they  can  rest  for  half  an  hour  to 
an  hour  or  more. 

Combating  the  drop  in  blood  pressure.  Epinephrine.  Some  authors 
point  out  that  with  burn  victims  very  early  the  adrenal  glands  are 
damaged  and,  consequently,  the  effect  of  the  cardiovascular  hormone, 
ephinephrine ,  drops;  in  their  opinion,  this  leads  to  the  drop  in  blood 
pressure  in  the  first  hours  after  a  burn.  From  this  point  of  view  they 


propose  that  it  is  expedient  to  inject  epinephrine  for  burn  shock  in 
order  to  decrease  the  capacity  of  the  vascular  bed  by  using  a  vessel 
contracting  drug  on  it  and  thus  raising  the  blood  pressure.  However, 
even  Xennon  had  established  that:  1)  disorders  in  blood  circulation  in 
burn  shock  basically  affect  the  capillary  system;  epinephrine  does  not 
improve  the  flow  of  blood  in  capillaries;  2)  the  use  of  epinephrine  in 
the  first  hours  after  a  burn  is  not  useful  because  raising  the  blood 
pressure  for  a  short  time  here  to  a  definite  degree  makes  operation  of 
the  heart  difficult  and  without  it  even  temporary  circulation  of  the 
very  thickened  blood;  moreover,  in  the  first  hours  after  a  burn  often 
one  observes  a  hyperfunction  of  the  adrenal  glands  which  is  accompanied 
by  an  increase  in  blood  sugar. 

Therefore,  P.A.  Nalivkin  considers  it  definitely  incorrect  and 
A. Ye.  Norenberg  unthinkable  that  one  use  epinephrine  in  the  first  hours 
after  a  burn;  this  is  because  the  function  of  the  adrenal  glands  during 
this  time  is  increased;  hyperglycemia  is  evidence  of  this. 

G.F.  Lang  (1942)  prefers  the  prolonged  use  of  epinephrine  in  small 
doses  in  combination  with  injection  of  various  fluids  into  the  organism. 
Besides  epinephrine,  G.F.  Lang  recommends  the  use  of  ephedrine  both  sub¬ 
cutaneously  and  intravenously;  the  effect  of  the  latter  is  less  acute 
and  less  approximate  than  that  of  epinephrine.  No  less  expedient  dur¬ 
ing  shock,  in  the  opinion  of  G.F.  Lang  is  Simpatol  a  synthetic  ephedrine 
drug  which  replaces  epinephrine.  Simpatol  acts  vigorously,  bur  less 
abruptly  than  epinephrine  because  it  is  100  times  weaker  (the  dose  of 
Simpatol  is  0.05-0.01).  The  use  of  epinephrine  for  burn  shock  needs 
further  study. 

Combating  dehydration  and  hemoconcentration.  Because  the  develop¬ 
ment  of  secondary  burn  shock  is  due  not  only  to  the  intense  and  pro¬ 
longed  stimulation  of  the  nervous  system  but  also  at  the  same  time  to 
increasing  plasma  loss  and  toxemia  in  the  broad  meaning  of  the  word, 
combating  dehydration  during  burns  must  pursue  the  following  task:  1) 
rapid  replacement  of  the  actue  lack  of  plasma  to  provide  normal  volume 
of  blood;  2)  restoration  and  maintenance  at  a  definite  level  of  the 
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blood  hemoglobin  and  plasma  proteins  (at  least  6.0  per  100  cm^  of 
plasma) ;  3)  prevention  of  a  breakdown  in  the  salt  balance  of  the 
organism;  4)  prevention  of  acidosis;  5)  restoration  and  maintenance 
of  the  quantity  of  urine  (2  1  per  24  hours) . 

To  quench  the  thirst  of  the  patient  he  should  be  given  an  unlimited 
quantity  of  hot  tea  but  taking  into  consideration  the  quantity  of  fluid 
drunk.  Then  it  is  necessary  to  see  that  one  does  not  overfill  the 
stomach  and  cause  vomiting. 

To  speed  up  the  elimination  of  dehydration  and  hemoconcentration 
usually  it  is  recommended  that  fluid  be  put  into  the  organism  in  every 
possible  way;  through  the  mouth,  by  enema,  subcutaneously  and  intra¬ 
venously  (V. V.  Gorinevskaya,  1942;  A. I.  Charugin,  1937;  P.A.  Nalivkin 
et  al.).  One  should  not  rely  heavily  on  the  rectal  method  of  injection 
because  during  burn  shock  the  processes  of  absorption  in  the  organism 
are  extremely  slow  at  first.  It  would  hardly  be  expedient  to  inject 
fluid  under  the  skin  in  such  cases.  Thus,  the  best  method  for  getting 
fluid  into  the  organism  during  shock  is  intravenously.  In  view  of  the 
fact  that  in  persons  with  severe  burns  the  large  veins  in  the  extremi¬ 
ties,  as  a  result  of  the  drop  in  blood  pressure,  often  are  in  a  col¬ 
lapsed  state  and  vein  puncture  in  these  cases  is  difficult,  it  is  best 
at  first  to  use  one  of  the  surface  veins  and  put  a  glass  or  metal 
cannula  into  it  (Yu. Yu.  Dzhanelidze) . 

During  shock, saturation  of  the  organism  with  fluid  in  the  first 
48  hours  is  extremely  important. 

Transfusion  of  plasma.  The  best  substance  for  intravenous  in¬ 
jection  is  blood  plasma  which  at  the  same  time  provides  getting  fluid 
and  electrolytes  into  the  organism. 

At  S.I.  Spasokuktskiy ' s  clinic , in  burn  shock  transfusion  of  plasma 
is  preferred.  The  basis  for  this  is  the  following:  thickening  of  the 
blood  during  shock,  loss  of  plasma,  a  decrease  in  the  quanity  of  pro¬ 
tein  in  the  plasma  of  the  remaining  blood,  an  increase  in  the  number 
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of  erythrocytes  and  an  increase  in  the  percentage  content  of  hemo¬ 
globin  of  the  blood.  Transfusion  of  plasma  for  burn  shock  was  rec¬ 
ommended  by  A.N.  Spiridonov,  G.A.  Mironov  and  A.M.  Dzhavadyan  back 
at  the  VI  Ukrainian  Congress  of  Surgeons  in  1936  and  by  V.I.  Kazanskiy 
at  the  XXIV  All-Union  Congress  of  Surgeons  in  1938. 

The  introduction  of  plasma  is  particularly  expedient  because 
proteins  in  the  plasma  facilitate  a  restoration  of  the  normal  con¬ 
dition  of  the  capillaries,  their  tone  and  penetrability  of  the  walls. 

For  determining  the  dose  of  plasma  to  be  given,  at  the  present 
time,  there  are  a  number  of  formulas  based  on  hemoconcentration  or 
the  surface  area  of  the  burn: 

a)  injection  of  100  cm3  of  plasma  for  each  100,000  red  blood 
corpuscles  over  5  million  contained  in  1  cm3  of  blood; 

b)  injection  of  50  cm'3  of  plasma  for  each  percent  of  hemoglobin 
exceeding  100%; 

c)  injection,  depending  on  the  area  of  the  burn,  of  50  cm3  of 
plasma  for  each  percent  of  damaged  surface. 

It  is  adequate  to  consider  transfusion  at  first  of  one  third  of 
the  dose  of  plasma  calculated  and  to  inject  the  remaining  fluid  in 
equal  proportions  every  4-5  hours.  With  the  injection  of  the  initial 

dose  of  plasma  also  it  is  recommended  that  in  the  first  2-3  minutes  200- 
3 

300  cm  be  tranfused  and  then  comparatively  rapidly  its  quantity  reaches 
1000  cm3;  however,  clinically  this  does  not  show  a  corresponding  im¬ 
provement.  The  remaining  quantity  of  plasma  is  injected  much  more 
slowly.  It  is  even  more  expedient  in  such  cases  to  have  a  drop  trans¬ 
fusion  of  plasma  at  least  until  plasma  loss  is  stopped  (36-48  hours 
after  the  burn) . 

Depending  on  the  severity  of  the  general  condition  of  the  victim 
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and  the  capability  of  the  treatment  institution,  it  is  fully  per¬ 
missible  to  replace  part  of  the  plasma  with  stored  blood. 

Blood  transfusion.  If  the  emergency  transfusion  of  plasma  is  in¬ 
adequate  in  any  way  (for  example  when  there  is  a  lack  of  it) ,  then 
without  losing  any  time  one  should  immediately  set  about  blood  trans¬ 
fusion.  In  the  opinion  of  many  modern  surgeons,  transfusion  for  blood 
burn  shock  is  the  unsurpassed  means;  the  results  of  transfusion  are 
are  better  the  earlier  it  is  done. 

Blood  transfusion  is  particularly  effective  for  a  state  of  shock. 
L.A.  Smolyaninova  (1937)  reports  that  for  burn  shock  the  timely  trans¬ 
fusion  of  blood  had  very  successful  results.  However,  other  authors 
withheld  their  comments  on  the  effectiveness  of  blood  transfusion  for 
burn  shock.  For  instance,  D.N.  Fyedorov,  A.V.  Gabay  et  al.  did  not 
record  any  kind  of  noticeable  effect  from  the  use  of  this  method  and 
V.I.  Mushkatin  (1937)  for  blood  transfusion  saw  more  cases  of  worsening 
than  improvement. 

While  at  the  VI  Ukrainian  Congress  of  Surgeons  (1936)  many  authors 
had  very  sparse  numbers  on  blood  transfusion  for  burn  shock,  two  years 
later  at  the  XXIV  All-Union  Congress  of  Surgeons  many  authors  could 
report  on  hundreds  of  cases  of  blood  transfusions  burn  (M. A.  Vveden¬ 
skaya  reported  on  the  use  of  hemotransfusion  and  .  -ses  with  a  good 

effect  and  recommended  this  method  enthusiatically) .  Ooservations 
made  during  the  war  showed  that  blood  transfusion  for  burn  shock  does 
have  a  favorable  effect. 

Instructions  for  blood  transfusion  during  shock.  Yu. Yu.  Dzhan¬ 
elidze  uses  blood  transfusion  in  order  to  increase  blood  pressure.  In 
the  opinion  of  I.N.lschenko  (1939)  et  al.,the  basic  indications  for 
blood  transfusion  during  shock  are  disturbances  in  blood  circulation 
and  neuroreflector  shock  in  all  its  manifestations.  S.I.Spasokukotskiy 
sees  the  greatest  effect  from  blood  transfusion  during  shock  in  the 
first  days  after  the  burn  occurs. 
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However,  M.A.  Dikanskiy  and  a  number  of  other  surgeons  consider 
blood  transfusion  in  the  first  days  after  severe  burns  as  contraindi¬ 
cated,  proposing  that  with  thickening  of  the  blood  and  an  adequate 
quantity  of  hemoglobin,  stimulation  of  the  hemopoietic  system  of  the 
organism  and  the  addition  of  new  erythrocytes  in  the  blood  of  the 
patient  is  not  expedient. 

Nevertheless,  the  overwhelming  majority  of  surgeons  used  and  con¬ 
tinue  to  use  successfully  blood  transfusion  for  burn  shock.  Inasmuch 
as  thickening  of  the  blood  in  persons  who  have  received  burns  is  ac¬ 
companied  by  a  drop  in  erythrocytes,  an  increase  in  new  red  blood  cor¬ 
puscles  as  carriers  of  oxygen  can  only  be  useful. 

Finally,  the  blood  not  only  acts  as  a  substitute  in  the  form  of 
replacing  dead  erythrocytes;  with  the  blood  the  victim  receives  enzymes 
and  hormones  in  his  organism  and  also  nonspecific  antitoxins  which  in¬ 
crease  his  resistance. 

In  cases  of  burn  plasma  loss  it  is  necessary  to  introduce  a  large 
quantity  of  blood  (up  to  1  1  and  more)  and  to  do  so  continuously  by 
drop  method,  inasmuch  as  the  loss  of  plasma  by  the  organism  with  large 
scale  burns  contines  for  many  hours  and  compensation  of  it  requires 
continuous  addition  of  blood.  Single  transfusion  of  small  quantities 
of  blood  (200-400  cm)  ,  according  to  the  observations  of  a  number  of 
authors,  does  not  always  have  the  desired  results.  Transfusion  of 
more  massive  doses  facilitates  eliminating  the  most  severe  shock  state 
in  patients  with  extensive,  burns.  Lack  of  observation  of  this  con¬ 
dition,  obviously,  led  part  of  the  surgeons  to  deny  the  useful  effect 
of  blood  transfusion  for  burn  shock. 

Injection  of  a  physiological  solution  of  common  salt.  The  in¬ 
jection  of  a  physiological  solution  of  sodium  chloride  recommended  by 
certain  authors  (P.A.  Nalivkin,  A.G.  Puznyanskiy,  A. Ye.  Norenberg  et  al.) 
to  combat  clogging  of  the  arterial  channel  and  to  decrease  the  sharply 
increased  concentration  of  blood  during  shock  seemed  almost  useless. 

Only  a  short-term  effect  could  be  obtained  here  because  injection  of 
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a  physiological  solution  during  shock  facilitates  elimination  of  a 
larger  quantity  of  proteins  from  the  organism  than  the  latter  usually 
loses  with  large-scale  burns  and,  moreover,  this  facilitates  the  de¬ 
velopment  of  edema  in  the  burn  region.  According  to  the  material  of 
Yu. Yu.  Dzhanelidze  and  B.N.  Postnikov,  the  internal  injection  of  a 
physiological  solution  of  common  salt  in  the  period  of  shock,  besides 
a  short-term  increase  in  blood  pressure  and  a  significant  increase  in 
plasma  loss,  improvement  of  the  general  condition  of  the  organism  did 
not  result. 

The  injection  of  a  hypertonic  solution  of  common  salt  and  of 
glucose.  In  attempting  to  turn  the  blood  from  the  tissue  into  the 
vascular  bed  and  also  in  order  to  combat  hypochloremia,  certain  authors 
recommend  the  injection  of  hypertonic  solutions  of  common  salt  and 
glucose.  Experience  shows  that  hypertonic  solutions  in  a  number  of 
cases  are  more  effective  than  isotonic  solutions.  However,  it  is 
necessary  to  take  into  consideration  that  far  from  all  of  the  plasma 
lost  in  the  tissue  can  be  returned:  a  significant  part  of  it  with 
large  scale  burns  is  discharged  and  in  such  cases  the  use  of  hypertonic 
solutions  will  have  little  use. 

The  intravenous  injection  of  hypertonic  solution  of  common  salt 
in  the  period  of  burn  shock  can  be  indicated  only  with  the  presence  of 
acute  hypochloremia  particularly  in  cases  where  the  patient  for  various 
reasons  cannot  be  given  plasma  or  blood. 

In  this  connection,  for  each  injection  of  common  salt  one  should 
test  the  content  of  sodium  chloride  in  the  blood  (Yu. Yu.  Dzhanelidze) . 

The  use  of  glucose  for  shock  sometimes  gives  satisfactory  results 
particularly  with  a  simultaneous  combination  of  it  with  insulin  (twice 
a  day  in  15  units)  which,  along  with  morphine,  makes  the  patient  feel 
somewhat  better  and  quieter. 

Combating  the  drop  in  cardiac  activity.  Cardiac  substances.  In 
order  to  increase  cardiac  activity  for  burn  shock  different  means  are 
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recommended:  camphor,  caffeine,  Cardiazol,  etc.  All  of  these  sub¬ 
stances,  undoubtedly,  deserve  attention  for  the  treatment  of  shock  but 
their  use  is  not  completely  effective  because  during  shock  primarily 
the  effect  is  on  the  capillaries.  G.F.  Lang  considers  that  finding  the 
best  means  will  be  among  hormonal  substances,  for  example,  in  hormones 
of  the  adrenal  cortex  and  the  anterior  part  of  the  hypophysis. 

Oxygen  and  carbon  dioxide.  With  signs  of  anoxia  in  patients  dur¬ 
ing  shock,  the  intravenous  injection  of  plasma  or  blood  is  expediently 
combined  with  simultaneous  giving  of  oxygen;  the  latter  is  introduced 
through  a  nasal  catheter  because  with  this  method  the  organism  receives 
twice  as  much  oxygen.  In  cases  where  assimilation  of  oxygen  by  the 
lungs  is  decreased  noticeably  (in  persons  damaged  by  smoke  or  flame) , 
S.L.  Timofeyev  (1936)  recommends  the  injection  of  oxygen  directly  into 
the  rectum  where  the  latter  is  well  absorbed. 

G.F.  Lang  has  the  opinion  that  carbon  dioxide  must  be  used  during 
a  shock  state. 

Combatting  the  breakdown  in  acid-alkali  equilibrium  with  burn 
shock.  A  breakdown  in  protein  regulation  under  the  effect  of  a  break¬ 
down  in  protein  results  in  a  change  in  the  organism  of  its  acid-alkali 
equilibrium  which,  basically  judging  from  the  determination  of  reserve 
alkalinity  of  the  blood  in  the  dynamics  with  burns  most  often  appears 
in  the  form  of  acidosis  and  more  rarely  in  the  form  of  alkalosis.  In 
order  to  reestablish  the  disturbed  colloidal  equilibrium  it  is  recom¬ 
mended:  with  acidosis  to  inject  20  cm3  of  a  30%  solution  of  sodium 
biosulfate  (F.N.  Grinchar)  for  a  period  of  2-3  days;  for  alkalosis  — 

10  cm3  of  a  10%  solution  of  calcium  chloride.  On  the  basis  of  ex¬ 
perimental  studies,  V. V.  Babuk  considers  the  best  means  against  shock 
to  be  a  5-10%  solution  of  calcium  chloride  injected  after  transfusion 
with  5%  glucose  in  a  physiological  solution  (V.V.  Babuk  and  A.N.  Pu- 
zanova,  1939) . 

A  detailed  study  of  these  drugs  showed  that  their  injection  into 
the  organism  causes  not  alkalinity  or  acidity  (particularly  as  a  30% 


solution  of  sodium  thiosulfate  is  slightly  alkaline  and  calcium 
chloride  has  a  neutral  reaction) ,  but  prevents  coagulation  of  colloids 
and  moreover  prevents  the  development  of  anaphylactic  shock  (A. I. 

Charugin) . 

Testing  the  effect  of  sodium  thiosulfate  on  patients  with  burns 
at  the  Institute  im.  Sklifosovskiy  (Moscow)  showed  a  decrease  in  the 
fatality  rate  for  burns  from  26.0  to  10.0%. 

The  question  of  a  breakdown  of  acid-alkali  equilibrium  in  the 
organism  with  large  burns  deserves  further  study. 

Measures  for  combatting  shock,  according  to  the  material  of  the 
chart  on  fundamental  characteristics,  was  carried  out  in  relation  not 
only  to  all  of  the  shock  patients  but  also  56.5%  of  the  victims  with 
a  burn  area  greater  than  10%  of  the  total  surface  of  the  body  in  whom 
one  could  expect  signs  of  shock. 

Combatting  a  shock  state  basically,  besides  pain  relief  primarily 
with  morphine,  is  done  by  the  broad  use  of  transfusion  of  300-500  cm^ 
of  blood  and  an  antishock  fluid.  In  a  number  of  cases  two  or  even 
three  transfusions  of  blood  were  carried  out.  General,  including  the 
antishock,  measures  wre  conducted  mainly  at  MSR-MSB  ( 3U . 9% ) »  somewhat 
less  often  at  PPG  (23-  )  still  less  often  in  treatment  institutions 

of  the  hospital  base  of  the  army  (20. 6%)  and  the  front  (17.3),  at  other 
institulons  (local  hospitals,  clinics  etc.)  a  total  of  3*8?  were  treated. 

According  to  the  material  of  the  chart  on  fundamental  characteris¬ 
tics,  at  treatment  institutions  antitetanus  serum  was  widely  used:  in 
a  generally  compex  infection,  antitetanus  serum  is  given  for  all  burn 
patients. 

Combatting  Toxemia 

It  was  noted  above  that  acute  toxemia  can  be  caused  by:  a)  ab¬ 
sorption  of  products  from  the  breakdown  of  proteins  in  the  sections 
of  the  burn;  b)  infection  of  the  burn  surface;  c)  inadequate  and 
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incomplete  treatment  of  shock;  d)  extreme  depletion  of  the  electro¬ 
lytes  of  the  organism. 


The  danger  of  the  first  two  factors  to  a  great  degree  is  decreased 
with  thoroughly  carried  out  primary  treatment  of  the  wound  surface  with 
subsequent  isolation  of  it  from  the  environment  by  applying  protective 
bandaging.  Inadequate  conduct  of  antishock  measures  also  cannot  have 
a  great  effect  if  the  primary  treatment  in  the  burn  area  is  done.  Con¬ 
sequently,  one  of  the  serious  causes  for  the  development  of  acute 
toxemia  can  be  the  continuing  extreme  loss  of  blood  plasma  and  electro¬ 
lytes  by  the  organism  causing  acute  dehydration  of  the  tissues. 

Blood  transfusion.  During  toxemia  as  during  shock,  blood  trans¬ 
fusion  is  particularly  important.  A  large  majority  of  surgeons  (S.I. 
Banaytis  and  T.T.  Luk'yanov,  1936;  V.I.  Struchkov,  1939,  et  al.)  note 
the  extremely  good  effect  of  blood  transfusion  during  toxemia.  In  this 
period,  poisoning  of  the  organism  occurs  from  the  products  of  decay  of 
cellular  elements  and  in  the  blood  channels  immediately  large  quantities 
of  poisonous  products  from  decomposition  of  proteins  occurs;  the  phe¬ 
nomena  of  intoxication  develop,  etc. 

It  is  possible  that  the  erythrocytes  which  absorb  toxins  and 
poisonous  products  of  protein  decay  from  the  blood  channel  play  an 
important  part  here  (S.I.  Spasokukotskiy,  1938). 


Only  by  blood  transfusion  can  one  successfully  neutralize  the 
toxins,  maintain  blood  pressure  at  the  prescribed  level,  deliver  oxygen 
and  plasma  to  the  tissue,  prevent  hypoproteinemia,  increase  the  volume 
of  substances  and  specific  functions  of  the  organisms.  On  the  basis 
of  a  number  of  experimental  clinical  works  it  was  established  that 
the  effect  of  transfused  blood  in  not  limited  to  simple  replacement 
of  a  blood  deficiency  in  the  organsim:  moreover,  there  is  a  factor 
stimulating  the  function  of  the  blood  producing  apparatus.  A. A.  Zhu¬ 
ravlev's  studies  indicate  the  decreased  activity  of  the  bone  marrow, 
the  slowdown  in  erthythropoiesis  in  patients  with  burns  which  is  eli¬ 
minated  as  the  result  of  blood  transfusion. 

67U 


Blood  transfusion,  reducing  toxemia,  increases  the  activity  of  the 
secretory  organs  which  even  more  decreases  the  possibility  of  poisoning 
of  the  organism  giving  it  the  best  conditions  for  combatting  the  main 
injury  (V.I.  Struchkov) .  However,  it  is  impossible  not  to  mention  here 
the  opposite  views  held  as  to  blood  transfusion  at  the  stage  of  toxemia 
A. I.  Spiridonov,  Ye. A.  Mironov,  A.M.  Dzhavalyan,  proposing  that  in  the 
period  after  the  burn  there  are  many  erythrocytes  in  the  blood  of  the 
ictim  and  to  increase  the  existing  stimulation  of  a  hemopoietic  system 
is  irrational;  they  recommend  no  blood  transfusions  but  on  the  contrary 
blood-letting  (100-500  cm3),  considering  that  this  measure  facilitates 
detoxification  of  the  organism. 

V.I.  Kazanskiy  at  the  XXIV  All-Union  Congress  of  Surgeons  reported 
on  good  results  observed  in  S.I.  Spasokukotskiy ' s  clinic  in  the  use  of 
blood-letting  (600-700  cm3)  to  combat  toxemia:  the  patients  are  fully 
conscious,  delirium  and  stimulation  have  passed,  blood  pressure,  the 
number  of  erythrocytes  and  the  hemoglobin  have  reached  normal  figures. 
The  author  considers  that  blood-letting  during  toxemia  in  cases  of 
large  burns  always  brings  the  victims  out  of  severe  states:  out  of  100 
patients  with  burns  at  the  toxemia  stage  not  one  died. 

A.V.  Gabay,  M.K.  Komissarov,  A.D.  Fyedorova  (1938)  et  al. , in  order 
to  eliminate  toxins  and  revitalize  the  blood  during  toxemia  consider  it 
most  expedient  to  conduct  blood-letting,  but  immediately  to  compensate 
for  this  with  subsequent  transfusion  of  fresh  or  citrate  blood. 

However,  neither  method  has  been  widely  used  in  the  treatment  in¬ 
stitutions  of  the  Soviet  Union.  A  number  of  authors  have  expressed 
opposition  to  preliminary  blood-letting  on  the  basis  that  a  new  loss 
of  blood  in  severely  injured  persons  worsens  rather  than  improves 
their  general  condition.  Moreover,  in  spite  of  the  blood-letting, 
toxins  from  the  burn  section  later  on  can  enter  the  blood  stream. 

Daily  observations  confirm  that  due  to  thickening  of  the  blood  one 
cannot  always  get  an  adequate  quantity  of  blood  from  veins;  subse¬ 
quent  transfusion  of  blood  will  not  be  as  effective  as  M.K.  Komissarov 
points  out. 
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In  order  to  combat  the  signs  of  toxemia  in  military  field  cir¬ 
cumstances,  the  injection  of  an  antishock  fluid  is  widely  used  con¬ 
sisting  of  a  5%  solution  of  glucose  and  a  physiological  solution  of 
common  salt.  But  blood  transfusion  was  the  most  valuable. 

The  quantity  of  urine  during  toxemia  after  a  burn  even  in  the 
first  48  hours  must  amount  to  100  cm3  per  hour,  that  is,  up  to  2.5 
liters  per  24  hours.  Therefore,  the  daily  quantity  of  urine  must 
obligatorily  be  measured  in  each  case  of  more  or  less  severe  burns. 
However,  even  with  an  excess  injection  of  fluid  through  the  mouth, 
the  quantity  of  urine  is  inadequate  and  it  is  recommended  that  one 
inject  intravenously  a  physiological  solution  of  common  salt,  parti¬ 
cularly  in  the  first  48  hours  after  shock,  in  such  cases  it  only  makes 
the  blood  more  hydremic.  In  order  to  bring  the  daily  quantity  of 
urine  up  to  1.5-2  liters  and  more,  the  total  quantity  of  fluid  required 
must  be  at  least  3-4  1  per  24  hours  (with  healthy  kidneys) . 

The  injection  of  hypertonic  solutions  of  common  salt  and  glucose. 
With  hypoglycemia  and  hypochloremia ,  in  this  period  the  injection  of 
hypertonic  solutions  is  indicated;  with  severe  burns  one  injects  in¬ 
travenously  200-300  cm3  of  a  1.5%  solution  of  common  salt  in  combina¬ 
tion  with  a  30%  solution  of  glucose  (from  75  to  100  cm3) .  It  is 
extremely  favorable  to  combine  the  injection  of  hypertonic  solutions 
with  simultaneous  transfusion  of  200-300  cm3  of  blood. 

In  order  to  combat  increasing  acidosis  the  internal  injection  of 
sodium  thiosulfate  is  continued  (see  above)  or  40  cm3  of  a  4%  solution 
of  soda  is  used.  A. A.  Krylov  (1938)  for  this  purpose  prescribed  taking 
by  mouth  large  quantities  of  alkali  solutions. 

The  injection  of  a  10%  solution  of  calcium  chloride.  As  P.A.Nalivkin 
notes,  good  results  were  obtained  in  toxemia  by  the  intravenous  in¬ 
jection  of  a  10%  solution  of  c  lcium  chloride  which  compensates  for 
the  lack  of  calcium  s  ir  .ie  organism  and  decreases  the  turgor  of 
tissues  during  burns. 


Medicinal  therapy.  For  maintaining  vascular  tone  and  blood 
pressure  at  certain  levels  camphor  is  prescribed  and  a  5%  solution 
of  ephedrine.  With  third  degree  burns  it  is  recommended  that  one 
use  sulfamide  drugs  in  a  quantity  of  4. 0-6.0  per  24  hours. 

With  septic  manifestations  penicillin  is  indicated  25,000-50,000 
units  every  3  hours  for  a  prolonged  period  of  time. 

Combatting  Postburn  Anemia 

Later  on  one  must  take  measures  to  prevent  postburn  anemia  and 
maintain  the  appropriate  level  of  protein  balance. 

If  burns  cover  5  to  10%  of  the  surface  of  the  body,  then  the 
patient  is  given  125.0  proteins  per  day,  from  10  to  15%-125.0  to  200.0 
protein  is  given,  with  burns  covering  more  than  20%  of  the  body  sur¬ 
face,  300.0  proteins  is  given  per  day. 

In  such  cases,  blood  transfusion  in  large  quantities  with  frequent 
interruptions  rapidly  eliminates  anemia  and  proteinemia  and  is  the  best 
method  for  improving  the  resistance  of  the  organism  to  infection.  In 
this  period,  the  victim  is  given  as  much  blood  as  necessary  in  order 
that  the  quantity  of  hemoglobin  will  be  at  least  85%  and  erythro¬ 
cytes  up  to  4,500,000  per  1  mm3  of  blood.  The  materials  of  different 
authors  show  that  with  large  scale  burns  sometimes  it  is  necessary  to 
inject  daily  up  to  1.5  liters  of  blood  in  order  to  eliminate  the  severe 
postburn  anemia.  The  intravenous  injection  of  electrolytes  in  the 
later  stages  of  the  burn  is  rarely  done  because  patients  at  this  time 
are  able  to  take  them  in  an  adequate  quantity  by  mouth.  Only  the  in¬ 
travenous  injection  of  glucose  in  a  physiological  solution  of  common 
salt  is  advantageous  in  a  quantity  from  100.0  to  200.0  per  day. 

Among  the  groups  of  patients  with  burns  covering  more  than  10% 
of  the  total  body  surface,  postburn  anemia  was  noted  in  26.5%. 

Nutrition  for  burn  patients.  During  the  first  days,  most  of  the 
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patients  with  severe  burns  refuse  solid  food  and  prefer  a  liquid  diet. 
Loss  of  weight  in  all  of  these  patients  must  be  considered  as  a  ser¬ 
ious  complication  of  burns.  Loss  of  nitrogen  substances  with  the  urine 
with  the  exudate  produced  by  the  burn  surface,  along  with  a  progressive 
drop  in  concentration  of  proteins  in  the  plasma  is  a  serious  index  of 
depletion  of  protein  reserves  in  the  organism. 

Therefore,  the  diet  of  such  patients  must  be  rich  in  proteins  and 
carbohydrates.  High  intake  of  fat  must  be  avoided  due  to  the  possibil¬ 
ity  of  a  breakdown  in  liver  function. 

Certain  authors  have  developed  a  special  burn  diet  containing 
2350  calories  per  day  (Table  56). 

The  best  method  for  diet  of  patients  with  burns  is  ordinary  eating 
However,  with  an  increase  in  calories  and  protein  in  the  food  there  can 
be  a  loss  of  appetite , nausea  and  even  vomiting.  In  such  cases,  one 
should  feed  the  patient  through  a  probe.  In  the  diet  one  must  provide 
egg  proteins  (up  to  6  pieces) ,  milk  (up  to  one  liter) ,  fruit  juice 
(100-120  g) ,  brewers  yeast  (3  tablespoons)  and  liver  extract  (125  g) . 
The  dietary  mixture  should  be  used  in  a  quantity  not  exceeding  100-150 
cm^  per  hour. 


Table  56.  Data  on  the  composition  of  ordinary 
and  burn  diets. 
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Also,  it  is  necessary  to  give  vitamins  A  and  D, ascorbic  acid,  etc. 


The  appropriate  diet,  particularly  proteins,  carbohydrates  and 
vitamins,  is  very  important  for  preventing  hypoproteinemia  and  hypo- 
vitaminosis  during  the  entire  period  of  treating  the  patients  with 
severe  burns. 

A.Z.  Kozdoba  (1942)  with  an  experimentally  based  vitamin  therapy 
for  burns  produced  the  following  results:  1)  a  full-value  diet  rich 
in  vitamins  is  the  basic  factor  for  treatment  of  burns;  2)  healing  of 
burns  with  avitaminosis  and  hypovitaminosis  A  occurs  more  slowly  (by 
20-44  days)  than  in  control  animals;  3)  avitaminosis  and  hypovitaminosis 
D  slows  down  healing  of  burns  by  8-24  days;  4)  avitaminosis  C  is  ac¬ 
companied  by  a  sharp  breakdown  in  the  regenerative  processes.  In  such 
cases,  in  the  burn  area  the  necrobiotic  process  predominates.  With 
hypovitaminosis  C,  healing  of  the  burns  is  delayed  for  different  time 
periods  depending  on  the  degree  of  development  of  the  hypovitaminosis. 

A. Yu.  Sozon-Yaroshevich  and  A.D.  Anikhanova,  analyzing  the  course 
of  burns  in  patients  treated  in  the  conditions  of  the  Leningrad  block¬ 
ade,  pointed  out  the  role  of  avitaminosis.  In  patients  with  burns,  as 
a  result  of  avitaminosis  and  alimentary  deficiency ,  one  observed  an 
acute  areactivity  preventing  mobilization  of  the  vitamin  depots  of  the 
organism.  Healing  of  the  wounds  here  suddenly  stopped,  granulation  be¬ 
gan  to  bleed,  hemorrhaging  in  granulation  appeared  and  black  mushroom¬ 
shaped  blood  tumors  the  size  of  a  hen's  egg  occurred. 

In  1945,  the  experimental  work  of  D.Ye.  Ryvkina  appeared  on  the 
question  of  content  of  vitamin  C  in  tissues  after  burns.  On  the  basis 
of  her  experiments  the  author  concludes  that  in  the  first  hours  after 
a  burn  local  C-avitaminosis  occurs  in  the  area  of  damage  and  after  2-3 
days,  C-avitaminosis  becomes  generalized;  this  process  is  not  related 
to  the  presence  of  a  suppurative  wound.  The  experimental  studies  of 
G.A.  Uzbekov,  (1937)  also  confirm  that  as  the  wound  process  develops 
after  burns,  the  content  of  ascorbic  acid  in  the  organs  decreases  even 
more.  For  instance,  in  sailors  7  days  after  burns,  the  liver  had  lost 
76%  of  its  ascorbic  acid  and  in  the  adrenal  gland  its  quantity  had  de¬ 
creased  to  58%  of  normal. 
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Summarizing  what  has  been  presented  above  according  to  the  results 
of  general  measures  when  treating  burns,  one  can  note  that  when  treat¬ 
ing  burn  shock,  at  the  present  time,  large  doses  of  morphine  are  widely 
used,  average  warming  of  the  patient,  abundant  introduction  of  fluid 
(primarily  blood  plasma),  cardiac  substances,  etc. 

During  toxemia,  blood  transfusion  is  indicated  as  well  as  injection 
of  hypertonic  (1.5%)  solutions  of  common  salt  and  glucose  (5-40%)  sul- 
famide  drugs,  penicillin  therapy  and  other  medicinal  therapy. 

In  the  period  of  burn  anemia,  abundant  transfusion  of  blood  is 
prescribed,  injection  of  vitamins  and  frequent  eating  (every  2  hours) . 
The  food  must  contain  a  high  quantity  of  protein  and  carbohydrate. 

General  care  of  patients  with  burns.  With  severe  burns  it  is 
particularly  important  that  the  patient  rest.  This  circumstance  is 
often  forgotten  and  the  patient  is  put  into  a  general  tent. 

It  is  necessary  to  take  all  measures  to  maintain  the  morale  of  this 
category  of  patient  and  to  provide  complete  rest  and  individual  care. 

The  latter  includes  feeding  (if  the  patient  cannot  feed  himself) ,  as 
frequent  changes  in  body  position  as  possible,  assistance  in  personal 
hygiene,  periodic  washing  of  nonburned  areas  of  the  body,  etc. 

Local  Treatment  of  Burns 

Although  treating  burns  began  with  learning  general  measures  for 
large  burns  and  themselves  were  put  into  the  rear  plan  for  local  treat¬ 
ment  of  burn  surfaces,  this  does  not  mean  that  local  therapy  for  burns 
is  of  secondary  importance.  Such  a  view  would  be  completely  incorrect 
because  each  surgeon  knows  that  local  treatment  of  burns  deserves  less 
attention  than  general  treatment. 

However,  even  very  insignificant  local  measures  must  not  be  used 
in  the  period  of  shock. 
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From  widespread  literature  on  this  question  it  is  obvious  that 
that  at  the  present  time  for  purposes  of  local  treatment  of  burns, 
many  different  substances  and  drugs  are  widely  used  which  are  often 
diametrically  opposed  in  therapeutic  properties  and  chemical  structure. 

It  was  found  here  that  the  same  substance,  in  the  opinion  of  the  same 
authors,  gave  positive  results  but  others  found  it  unfavorable. 

Local  treatment  of  burns  which  has  the  basic  purpose  of  combatting 
the  possible  occurrence  of  infection  at  the  present  time  must  be:  a)  to 
relieve  pain;  b)  to  create  rest  for  the  burn  area;  c)  to  provide  an 
aseptic  state  of  the  wound;  d)  to  prevent  or  limit  lymph  and  blood  loss; 
e)  to  prevent  or  at  least  decrease  as  much  as  possible  the  absorption 
of  toxic  products  of  decomposition  of  tissue;  f)  to  provide  drainage 
of  wound  secretions;  g)  to  speed  up  epithelialization. 

At  the  same  time  treatment  must  satisfy  the  basic  requirements 
which  combat  conditions  dictate:  availability  and  simplicity  of  the 
method  used  in  field  condition,  the  possibility  of  transporting  the 
victim  at  any  time  and  as  a  result  providing  the  return  of  the  greatest 
number  to  duty. 

Treatment  of  the  burn  surface  can  be  done  by  various  methods . 
Selection  of  the  method  depends  on  a  number  of  factors:  the  circum¬ 
stances  in  which  treatment  is  conducted,  the  location  of  the  burn, 
its  degree  and  extent,  and  finally  the  age  and  general  condition  of 
the  patient.  For  instance,  the  severity  of  the  course  of  burns  varies 
when  the  injury  is  to  the  lower  and  upper  extremities,  the  chest  or 
the  abdomen;  the  difference  in  time  periods  for  healing  of  the  feet 
and  hands  is  particularly  clear;  this  is  due  to  the  poor  blood  cir¬ 
culation  of  the  foot  and  the  greater  frequency  of  occurrence  of  in¬ 
fection  there.  Finally,  burns  progress  differently  in  children  than 
they  do  in  middle  aged  or  old  people. 

All  of  the  methods  of  local  treatment  of  burns  can  be  divided 
into  four  basic  methods:  covered,  semi-open,  open  and  combined. 
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A  Covered  Method  of  Treating  Burns 


The  treatment  of  burns  using  bandages  is  the  oldest  and  most  wide¬ 
spread  method.  In  World  War  II  conditions,  the  closed  method  is  used 
when  treating  half  (50.8%)  of  all  those  who  have  received  burns  (data 
from  the  chart  on  fundamental  characteristics) . 

Treatment  of  burns  with  bandages  has  the  following  advantages:  1) 
the  bandage  protects  the  burned  section  from  infection  and  from  anv  ex¬ 
ternal  ffect;  2)  it  is  used  both  in  the  hospital  and  in  ambulatory 
circumstances;  3)  it  is  convenient  when  burns  are  located  circularly 
and  when  there  is  damage  to  adjacent  surfaces  of  the  body  (submuscular 
ulcer,  perineum,  etc.);  4)  using  it  one  can  avoid  contracture  because 
with  burns  to  the  joints  one  can  always  add  a  light  splint  to  the  ban¬ 
dages  used;  5)  bandages  make  it  possible  for  the  patient  to  change  po¬ 
sition. 

The  disadvantages  of  this  method  are:  1)  the  patient  feels  worse 
particularly  in  the  summer  time  with  extensive  burns;  2)  the  bandages 
interfere  with  observation  of  the  special  features  in  the  course  of 
the  burns;  3)  it  can  act  as  a  sort  of  thermostat  for  multiplying  patho¬ 
genic  organisms  (M.I.  Kanekevich,  1939);  4)  the  frequent  change  of 
bandages  particularly  with  extensive  burns  is  so  painful  that  it  re¬ 
quires  the  use  of  narcotics;  5)  the  secretion  from  wounds  (blood, 
lymph,  serum,  etc.)  are,  according  to  Bir,  a  nutritive  medium  for 
regeneration  and  changing  the  bandages  removes  this;  6)  stimulating 
the  granulation  surface,  the  bandage  facilitates  irritation  of  the 
granulation  and  the  formation  of  disfiguring  scars;  7)  injuring  the 
epithelium  which  is  developing  it  considerably  delays  epithelializa- 
tion. 


The  following  types  of  bandages  are  used  for  the  covered  treat¬ 
ment  method:  a)  dry;  b)  with  a  lubricant;  c)  with  tanning,  fixing  and 
coagulating  substances;  d)  with  adsorption  substances;  e)  with  sub¬ 
stances  containing  vitamins;  f)  with  an  embryonal  extract;  g)  in  com¬ 
bination  with  irrigation  and  h)  in  combination  with  physical  therapy. 
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Dried  aseptic  bandages  usually  are  applied  after  a  timely  and 
thorough  primary  treatment  of  the  burn.  Even  extensive  second  degree 
burns  can  heal  then  under  the  dry  bandage.  However,  a  dry  bandage  is 
not  devoid  of  negative  aspects.  Primarily  it  eliminates  the  feeling 
of  pain  except  it  is  rapidly  soaked  with  serum  given  off  by  the  wound 
and  becomes  moist;  with  prolonged  stay  on  the  wound  surface  it  looses 
its  hygroscopicity .  Removal  of  a  dry  bandage  is  very  painful.  Finally, 
a  dry  bandage  can  cause  damage  to  granulation  as  a  result  of  which 
rough  and  hardly  elastic  scars  are  formed.  Therefore,  there  are  few 
proponents  to  the  use  of  dry  aseptic  bandages. 

According  to  the  data  on  the  chart  for  fundamental  characteristics, 
a  dry  bandage  for  treatment  of  burns  was  used  only  in  7.0%  of  all  cases 
treated  with  the  covered  method. 

At  the  present  time,  dry  bandages  are  widely  used  for  burns  only 
when  giving  first  aid  where  the  burn  occurred  and  for  transporting 
victims  to  the  treatment  institution  particularly  in  the  wintertime. 

Bandages  with  lubricants  are  the  oldest  and  most  widespread  method 
for  local  treatment  of  burns.  Different  lubricants  are  used  for  this 
purpose. 

The  advantage  of  a  lubricated  bandage  includes  the  fact  that  it 
decreases  the  feeling  of  pain,  does  not  stick  to  the  burned  surface 
and  does  not  irritate  the  tissue. 

The  disadvantages  of  this  method  are  the  following:  1)  a  bandage 
with  lubricant  in  new  cases  is  rapidly  soaked  through  and  this  has  to 
be  changed  which  causes  damage  to  the  granulation  tissue;  2)  the  lu¬ 
bricant  which  prevents  discharge  of  bacteria  from  the  sebaceous  and 
sweat  glands  involved  and  from  the  hair  sacs  with  second  degree  burns 
creates  favorable  conditions  for  multiplication  of  microorganisms;  3) 
any  ointment  which  closes  pores  of  the  bandaging  material  very  rapidly 
loses  hygroscopicity  which  can  facilitate  intoxication  of  the  organism. 
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Recently  ointments  which  contain  sulfanilamide  drugs  have  begun 
to  be  widely  used.  Bandages  with  different  ointments  including 
Vishnevskiy  ointment,  accirding  to  the  data  of  the  chart  on  fundamental 
characteristics  have  become  the  most  widespread  (53.6%  of  all  cases 
treated  with  the  closed  method) . 

Bandages  with  tanning,  fixing  and  coagulating  substances  with  the 
closed  method  of  local  treatment  of  burns  are  used  concurrently  with 
lubricated  bandages. 

Alcohol  has  been  well-known  for  a  long  time  as  a  pain  relieving 
substance;  we  have  propagandized  this  method  as  an  abortive  means  for 
treatment  of  burns.  Alcohol,  besides  its  tanning  effect  has  an  anti¬ 
septic  effect  as  well.  Its  disadvantages  include  the  fact  that  al¬ 
though  short-term  it  causes  acute  pain  at  the  moment  it  comes  in  con¬ 
tact  with  the  burn  tissue  and  has  a  high  evaporation  capability.  Iodine 
in  local  treatment  of  burns  is  used  either  by  its  vapors  or  by  an 
ordinary  lubrication  of  the  burn  surface  with  5-10%  tincture  of  iodine. 

An  advantage  of  treatment  with  iodine  is  that  thanks  to  its  tan-  . 
ning,  fixing,  coagulation  and  antiseptic  properties  the  entire  process 
of  heading  of  the  burn  occurs  in  a  very  dry  environment  giving  a  good 
cosmetic  effect.  The  burn  surface  does  not  require  preliminary  treat¬ 
ment  except  for  puncturing  of  the  blisters.  In  this  way,  the  method 
of  lubrication  with  tincture  of  iodine  is  extremely  simple  and  per¬ 
missible  in  all  circumstances. 

Even  in  the  past  century  different  coagulating  substances  were 
well-known  (magnesium  silicate,  etc.),  whose  special  features  were 
rapid  formation  of  scabs  on  the  burn  surface  which:  1)  resulted  in  a 
dry  course  for  the  burn,  2)  prevented  the  occurrence  of  infection  in 
the  wound  from  outside;  3)  prevented  excessive  loss  of  fluid  by  the 
organism. 

Of  the  coagulation  substances  used  in  the  closed  method  of  local 
treatment  of  burns  the  most  widely  used  are  2-3-5%  solutions  of 
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potassium  permanganate.  In  connection  with  the  fact  that  potassium 
permanganate  in  contact  with  tissue  easily  releases  its  oxygen  with 
an  organic  substance,  it  basically  has  an  oxidizing  effect. 

One  should  note  the  following  among  the  negative  properties  of 
potassium  permanganate:  1)  it  causes  acute  pain  when  coming  in  contact 
with  the  tissue  in  second  degree  burns;  2)  bonded  with  proteins  of  the 
tissue  it  cannot  penetrate  deeply  and  has  only  a  surface  effect;  3)  due 
to  pain  in  the  burn  surface  a  dark  brown  color,  with  this  method  of 
treatment  one  can  easily  overlook  erysipelous  inflammation  of  the  skin. 

Another  coagulating  substance,  tannin,  is  basically  used  with  the 
open  method  of  treatment  of  burns  which  we  will  talk  about  later. 

The  use  of  bandages  with  different  tanning,  fixing  and  coagulating 
substances  of  which  the  most  widely  used  are  3-5%  solutions  of  po¬ 
tassium  permanganate,  according  to  the  data  on  the  chart  of  fundamental 
characteristics,  was  used  in  24.9%  of  the  cases  of  all  patients  treated 
with  the  closed  method. 

Bandaging  with  adsorbing  substances.  Another  variation  of  the 
closed  method  which  creates  dry  conditions  for  healing  of  the  wounds 
after  burns  consists  of  the  use  of  bandages  with  different  powder  type 
substances.  Thanks  to  the  hygroscopicity  of  the  powder  substances, 
absorption  by  the  organism  of  toxic  substances  from  the  burn  surface 
is  significantly  decreased,  the  crust  formed  is  a  reliable  protection 
from  infection  getting  in  and  favors  the  most  rapid  healing  of  the 
burn;  as  a  result  of  the  infrequent  bandaging , the  burn  surface  is  less 
injured. 

A  chalk  bandage  proposed  by  T.P.  Krasnobayev  and  modified  by 
S.D.  Ternovskiy  has  obtained  the  widest  popularity.  Its  positive 
aspects  are  the  following:  1)  simplicity  of  preparation  and  convenience 
of  use;  2)  the  possibility  of  keeping  it  in  storage  and  its  cheapness; 
3)  it  does  not  darken  the  burn  and  does  not  increase  the  pain  percep¬ 
tions  which  occur  during  bandaging  with  potassium  permanganate; 
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4)  absorbing  the  serum  secretion  of  the  wound  very  well  it  stays  easily 
and  painlessly  on  the  wound  surface  with  bandaging  keeping  the  quantity 
of  bandage  to  a  minimum;  5)  it  facilitates  the  rapid  formation  of  a 
scab;  6)  with  a  minimum  percent  of  suppuration,  the  treatment  is  sig¬ 
nificantly  decreased  at  the  same  time  giving  a  good  effect  as  to  scar¬ 
ring  of  the  burn  tissue. 

As  to  the  negative  aspects  of  this  type  of  bandaging,  one  should 
note  that  with  deep  burns  with  necrotic  tissue  and  with  excess  serum 
discharge,  the  powder  sometime  is  rapidly  soaked  through  and  is  con¬ 
verted  to  a  gluey  mass  which  has  an  unpleasant  look  and  odor. 

Gypsum  can  be  used  with  burns  in  the  form  of  gypsum  bandaging  or 
can  be  sprinkled  on. 

Advantages  of  the  gypsum  bandaging, the  proponents  of  this  method 
see  as  primarily  that  it  gives  a  stable  painless  effect,  protecting 
the  burn  surface  from  friction  and  that  it  creates  quiet  for  the 
damaged  section.  A  gypsum  bandage  having  excellent  absorbing  prop¬ 
erties,  at  the  same  time,  prevents  the  burn  surface  from  cooling 
greatly;  it  is  a  reliable  protection  from  infection  getting  in  and 
facilitates  primary  healing  of  the  burn  without  complications,  scars 
and  contractures  of  the  joints.  The  application  and  removal  of  such 
bandaging  sometimes  is  painful  but  the  pain  rapidly  becomes  bearable .- 

The  negative  aspects  of  gypsum  bandaging  are :  they  are  used  only 
with  burns  of  the  first  and  second  degree  on  the  extremity;  they  do 
not  provide  primary  treatment  of  the  burn  surface;  the  gypsum  is  not 
sterile  and  besides  absorption  and  providing  the  quiet  for  the 
damage  surface,  in  comparison  with  other  treatment  methods  it  has 
no  advantages  (V.V.  Gorinevskaya ,  1937;  I. A.  Gorban').  Gypsum,  being 
unsterile,  rapidly  results  in  suppuration  particularly  with  third  de¬ 
gree  burn;  the  removal  of  the  bandages  is  painful.  At  the  present  time 
this  method  of  treatment  of  burns  is  rarely  used. 


Bandages  with  powdered  roasted  gypsum  were  applied  primarily  to 
children  and  old  people  with  second  and  third  degree  burns  of  the  neck, 
chest  and  abdomen.  P.P.  Mitrofanov  considers  that  dead  tissue  with 
third  degree  burns  under  a  layer  of  gypsum  dries  out  well,  the  necrosis 
region  is  demarcated  more  rapidly;  the  suppurative  exudate  is  consid¬ 
erably  less  than  with  other  methods.  This  method  of  treatment  is  not 
widely  used. 

Preparation  ANT-17  (A.O.  Berezin)  had  a  certain  popularity  when 
treating  second  and  third  degree  burns  during  the  war;  it  was  usually 
used  with  burns  on  not  more  than  20%  of  the  total  body  surface.  The 
method  for  use  included  sprinkling  the  powder  on  the  burn  surface  in 
a  uniform  layer  2-3  mm  after  preliminary  treatment  of  the  skin;  on  top 
1-2  layers  of  gauze  cloths  were  applied  with  subsequent  wrapping  with¬ 
out  padding.  For  second  degree  burn  the  bandaging  was  not  removed  for 
8-9  days;  for  deeper  burns  it  was  removed  in  3-4  days.  The  appearance 
of  iodine  in  the  urine  which  lasted  for  no  more  than  5-6  days  after 
treatment  did  not  present  any  danger.  The  good  dehydration  properties 
of  the  powder,  in  combination  with  the  tanning  and  antiseptic  prop¬ 
erties  of  the  iodine  with  full  safety  of  the  preparation  for  the  or¬ 
ganism  puts  it  in  first  place  for  treating  burns  with  adsorption  sub¬ 
stances  . 

Bandaging  with  adsorbing  substances,  according  to  the  data  on  the 
chart  for  fundamental  characteristics,  is  very  little  used;  a  total  of 
1.2%  of  the  cases  from  all  patients  treated  with  the  closed  method. 

Bandaging  with  substances  containing  vitamins.  Even  in  folk 
medicine  it  was  established  that  fruit  and  vegetable  juices  (carrot, 
gooseberry,  etc.)  facilitate  the  most  rapid  healing  of  burns.  A 
positive  effect  on  the  wounds  depends  on  the  presence  of  vitamins  A 
and  D  in  these  juices.  The  idea  of  treating  burns  with  vitamins  is 
based  on  local  vitamin  deficiency  in  the  foci  of  the  pathological 
process;  whether  or  not  this  deficiency  is  the  result  of  stopping  or 
decreasing  intake  of  vitamins  to  the  damaged  tissue,  or  is  due  to 
processes  of  regeneration  increasing  the  demand  for  vitamins  is 
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difficult  to  decide.  One  of  the  basic  conditions  when  treating  with 
these  drugs  is  rest  of  the  wound;  this  is  achieved  by  the  simultaneous 
use  of  gypsum  bandaging  and  by  a  method  of  infrequent  bandaging  (every 
10-12  days) . 

Fish  oil.  Among  all  of  the  vitamin  preparations  recommended  for 
treatment  of  burns  the  most  widespread  is  fish  oil.  Under  the  effect 
of  fish  oil  the  decay  products  of  necrotic  tissue  is  dissolved  and 
sloughed  off;  the  quantity  of  suppurative  discharge  in  the  wound  is 
decreased,  epithelialization  is  speeded  up  and  as  a  result  treatment 
time  is  decreased. 

AD  ointment.  Paying  attention  to  the  fact  that  fish  oil  is  rap¬ 
idly  absorbed  into  the  bandaging  which  to  a  great  degree  decreases  its 
effect  on  the  wound,  V.I.  lost  and  I.G.  Kochergin  back  in  1935  proposed 
putting  it  into  an  ointment  used  for  burns.  This  paste  has  the  follow¬ 
ing  composition:  fish  oil  —  100. 0, American  vaseline  —  100.0,  vita- 
minol  —  1.5,  tserrozin  —  10.0.  Vitaminol  which  contains  vitamin  D 
is  included  in  the  composition  of  the  ointment  in  order  to  improve 
the  vitamin  content  of  the  fish  oil.  The  tserrozin  (Japanese  wax)  is 
added  in  order  to  give  the  paste  a  thicker  consistency.  It  has  the 
same  positive  qualities  as  the  fish  oil:  it  stimulates  the  processes 
of  healing  with  full-value  regeneration  of  the  skin  even  with  third 
degree  burn. 

Vitaderm  proposed  by  S.D.  Balakhovskiy ,  L.A.  Klimenkova,  F.M. 
Cherkasov  consists  of  paraffin  (850.0-900.0),  linseed  oil  (150.0-100.0), 
carotene  (30.0-50.0),  naphthol  (5.0)  and  eucalyptus  oil  (10.0-15.0). 

The  basic  active  initiator  in  Vitaderm  is  carotene,  provitamin  A;  in 
view  of  its  keratoplastic  properties it  is  necessary  that  it  have 
a  constant  effect  on  the  wound.  Vitaderm  lubricates  the  bandaging, 
lubricates  the  wound  surface  or  is  sprayed  on  with  an  atomizer. 

Vitaderm  has  the  following  positive  properties:  1)  it  has  a 
painless  and  antiinf lammatory  effect;  2)  it  speeds  up  maceration  of 
necrotic  tissues  and  results  in  purification  of  wounds;  3)  it 
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facilitates  rapid  active  epithelialization;  4)  it  decreases  the  suppura¬ 
tive  odor  and  facilitates  healing  without  disfiguring  scars. 

Although  the  production  of  Vitaderm  was  mastered  for  mass  produc¬ 
tion,  it  is  still  not  widely  used. 

Carotene  in  sunflower  oil  was  recommended  by  S.A.  Gruh ina  (1944) 
as  an  independent  method  for  treating  uninfected  burns  of  average 
dimensions.  The  best  concentration  is  considered  to  be  0.55  mg  of 
carotene  per  1  cm^  of  sunflower  oil.  Carotene  helps  remove  pus  ^rom 
the  wound  surface  and  results  in  rapid  epithelialization  of  the  wound. 

Oil  from  the  three-spine  stickleback  (M.S.  Medvedovskiy ,  1946)  is 
a  natural  "karotinol , "  that  is,  a  carotene  dissolved  in  fish  oil;  when 
using  it  to  treat  burns  the  basic  properties  of  the  vitamin  preparations 
are  apparent;  it  suppresses  pain,  facilitates  rapid  epithelialization, 
etc. 


The  vitamin  preparations  listed  above  except  for  fish  oil  are  not 
widely  used  for  treating  burns,  apparently,  as  a  result  of  complexity 
in  preparing  them. 

Bandages  with  substances  containing  vitamins,  particularly  fish 
oil,  were  used  according  to  the  data  of  the  chart  on  fundamental  char¬ 
acteristics  in  8.8%  of  the  total  number  of  persons  treated  with  the 
closed  method. 

Many  of  the  substances  mentioned  which  contain  vitamins,  in  the 
opinion  of  some  authors  (A. A.  Uspenskiy)  in  its  effect  on  wounds  be¬ 
longs  to  the  biological  method  of  treatment  of  burns  but  the  basic 
one  is  considered  to  be  an  embryonic  ointment  prepared  by  A. I.  Gol'dberg 
(1944) .  The  basis  for  this  ointment  is  an  embryonic  extract  which  con¬ 
tains  the  maximum  quantity  of  stimulators  for  growth  and  multiplication 
of  cells. 

This  ointment,  when  treating  burns,  has  a  pain  suppressing  effect 
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and  counteracts  inflammation  as  well  as  facilitating  rapid  epitheliali- 
zation  of  the  wounded  surface.  Scars  when  using  embryonic  ointment  for 
the  treatment,  as  a  rule,  were  neglible  and  did  not  interfere  with  the 
functions  of  the  extremities. 

On  the  basis  of  the  indicated  properties  of  this  ointment,  the 
particularly  rapid  epithelialization  of  the  wounded  surface,  this 
embryonic  ointment  is  recommended  for  use  in  combat  conditions  primarily 
in  the  wintertime  when  one  does  not  need  a  refrigerator  for  transport¬ 
ing  it. 

Bandaging  in  combination  with  irrigation.  The  closed  method  with 
constant  irrigation  of  wounds,  in  the  opinion  of  many  authors,  combines 
all  of  the  advantages  listed  above  of  the  closed  method  with  the  pos¬ 
sibility  of  the  constant  effect  of  antiseptics  which  have  bactericidal 
properties  acting  on  the  wound.  The  essence  of  this  method  is  intro¬ 
duction  into  the  deep  layer  of  bandaging  of  thin  drainage  tubes  which 
2-3  times  per  day  irrigate  the  burn  surface  with  fluid  with  infrequent 
changing  of  bandages.  Moist  drying  bandages  are  advantageous  for 
third  degree  burns  with  deep  necrosis  of  the  skin. 

Ammargen  is  used  with  this  method  (V.V.  Babuk  and  A.N.  Puzanov, 

V.V.  Kovanov,  1940),  Rivanol  1:1000  (A. A.  Polyantsev,  1939;  V.P. 
Gorbatov) . 

The  advantages  of  bandaging  in  combination  with  irrigation  include 
pain  relief  and  the  moistening  effect  of  antiseptics;  moreover,  the 
antiseptics  have  a  prophylactic  effect  in  the  prevention  of  infection. 
Thanks,  to  infrequent  rebandaging,  with  this  method  one  does  not  ob¬ 
serve  injury,  or  excess  growth  of  the  granulation  tissue;  epitheliali¬ 
zation  sets  in  rapidly  and  is  not  accompanied  by  the  formation  of  dis¬ 
figuring  scars. 

Of  the  negative  properties  of  the  closed  method  with  constant  ir¬ 
rigation  one  should  note  the  local  reaction  of  the  healthy  tissue  often 
observed,  in  particular,  when  using  ammargen  (V.V.  Kovanov) ;  moist 
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bandaging  in  patients  causes  a  sensitivity  to  undesirable  cooling, 
particularly  in  the  first  days  after  the  burns  occur.  As  a  result 
of  its  extreme  complexity,  this  method  is  rarely  used  in  combat  con¬ 
ditions.  This  method  of  treatment  for  burns,  according  to  data  on 
the  chart  of  fundamental  characteristics,  is  very  seldom  used  —  a 
total  of  3.7%  of  cases  out  of  the  entire  number  of  persons  treated  by 
the  closed  method. 

A  closed  method  in  combination  with  physical  therapy  procedures. 
The  effect  of  physical  therapy  measures  on  a  burn  surface  is  based  on 
the  formation  of  inflammatory  erythema  in  the  focus  of  the  injury  and 
the  bactericidal  property  of  these  procedures. 

Ultraviolet  radiation  is  the  most  widespread  method  of  physical 
therapy  for  burns.  The  dosage  is:  daily  or  every  other  day  radiation 
of  the  burn  surface  from  5  to  15-20  minutes  at  a  distance  of  40-45  cm. 

The  advantages  of  radiation  with  quartz  include  the  fact  that  this 
method  of  treatment  is  primarily  painless;  after  a  few  sessions,  the 
moist  necrosis  is  replaced  with  dry  (a  drying  ef feet) ; thinning  of  the 
wound  secretion  usualy  does  not  set  in;  the  quartz  stimulates  the  re¬ 
generative  processes,  healing  occurs  more  rapidly  and  completely;  the 
scars  which  form  are  delicate,  soft,  and  completely  satisfactory  from 
the  cosmetic  point  of  view. 

Paraffin  therapy  with  the  closed  method  of  treatment  of  burns  is 
used  to  relieve  pain  on  the  wound  surface  in  combination  with  preven¬ 
tion  of  secondary  infection  in  it.  The  essence  of  this  method  includes 
spraying  or  applying  by  hand  on  the  burn  surface  paraffin  heated  to 
50°  laid  out  in  the  form  of  a  thin  film.  Moreover,  one  can  use 
paraffin  applications  in  the  form  of  sheets  or  paraffin  treated 
bandaging  (S.S.  Sheykman) . 

The  positive  aspects  of  this  method  are:  1)  the  paraffin  has  a 
pain  reducing  effect,  does  not  stick  to  the  burn  surface  and  is  easily 
removed;  2)  the  environment  created  under  the  paraffin  stimulates  the 
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regenerative  processes  in  the  underlying  tissue. 

Below,  combined  data  are  presented  on  the  frequency  of  use  of 
different  variations  for  the  closed  method  of  treatment  (Table  57) . 


Table  57.  Distribution  of  the  variations 
of  the  closed  method  used  for  treating  burns. 
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Key:  (a)  closed  method  treatment;  (b)  percent 
of  cases;  (c)  dry  bandaging;  (d)  bandaging 
with  lubrication;  (e)  bandaging  with  tannin, 
fixing  and  coagulating  substances;  (f)  bandaging 
with  adsorbing  substances;  (g)  bandaging  with 
substances  containing  vitamins  in  combination 
with  irrigation;  (i)  not  established  what  was 
used  with  bandaging;  (j)  total. 


A  Semiopen  Method  of  Treatment  of  Burns 


This  method  is  intermediate  between  covered  and  uncovered  methods 
of  treatment  of  burns  and  basically  is  done  by  the  application  of 
washings  from  antiseptics  mixed  as  they  dry  (3-4  times  a  day) .  For 
this  purpose  a  2%  solution  of  soda  was  used  mixed  with  lead  washing, 
silver  water,  a  solution  of  streptocide,  and  Vishnevskiy's  ointment. 

The  application  of  the  washings  made  up  of  a  2%  solution  of  soda 
had  a  good  effect  in  the  observations  made  by  P.M.  Golenishchev 
(1911)  for  burns  with  steam  on  3/5  of  the  surface  of  the  body  and  1/3 
second  degree  burn.  The  bandages  were  changed  daily.  Complete  re¬ 
covery  began  after  28  days. 

Starting  with  the  suppositions  that  with  burns  the  local  tissue 
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reaction  changes  from  alkali  to  acid  and  in  the  entire  organism 
acidosis  develops,  the  use  of  saturated  10%  solutions  of  soda  on 
the  wound  after  the  burns,  A. I.  Charugin  reevaluates  as  the  local 
alkalization  of  the  tissues. 

A  lead  washing  was  recommended  for  use  in  compresses  changed 
twice  daily;  pain  relief  and  a  moistening  effect  was  noted  with  this 
washing  for  treatment  of  first  and  second  degree  burns  and  early 
stages  of  third  degree  (Z.I.  Katsnel'son,  1935). 

Silver  water  in  the  form  of  washings  was  used  by  P.F.  Pechenevskiy 
(1936)  for  extensive  second  degree  burns  caused  by  steam;  even  on  the 
next  day  in  the  patient  suppurative  discharge  had  disappeared,  tem¬ 
perature  had  dropped,  the  patient  felt  better  and  by  the  8th  day  full 
recovery  had  set  in;  the  author  ascribes  recovery  to  the  exceptional 
effect  of  this  preparation. 

The  streptocide  solution  (white  and  red)  was  proposed  for  treat¬ 
ing  burns  by  V.V.  Lebedenko  (1939)  in  order  to  act  on  hemolytic 
streptococci  in  the  burn  section.  In  spite  of  the  different  degrees 
and  extent  of  the  burns  not  one  fatal  result  occurred  and  always 
smooth  epithelialization  without  scarring  was  obtained. 

Vishnevskiy's  ointment  decreases  the  pain  syndrome,  acts  as  a 
bactericide,  causes  exudate  and  proliferative  action  in  the  tissue; 
healing  occurs  with  the  formation  of  rich  granulation  tissue,  epi¬ 
thelialization  of  the  surface  of  the  burn  accelerates  and  an  elastic 
scar  formed  (V.I.  Kryazheva,  1943). 

The  method  of  semiopen  treatment  of  burns  has  not  become  widely 

used. 

According  to  the  data  of  the  chart  of  fundamental  characteristics, 
the  semiopen  method  of  treatment  of  burns  is  used  in  a  total  of  0.7% 
of  the  cases  out  of  all  burn  cases;  in  72.4%  of  the  observations  wash¬ 
ings  were  used  made  from  antiseptics  and  when  treating  27.3%  of  the 
patients  —  from  other  fluids. 
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An  Open  Method  of  Treatment  of  Burns 


Numerous  and  in  most  cases  well  founded  rejection  of  the  closed 
method,  on  the  one  hand,  and  results  which  are  not  reassuring  obtained 
with  this  treatment  of  burns  on  the  other  hand,  have  forced  the  sur¬ 
geons  to  look  for  new  ways  of  treating  burns. 

Our  compatriot  D.P.  Nikol'skiy  back  in  1888  used  an  ester  solution 
of  tannic  acid  for  treating  18  cases  of  burns;  he  recommended  putting 
"on  top  of  the  lubricated  area  a  thin  compress  but  keep  it  as  open  as 
possible  if  the  patient  is  remaining  in  bed." 

However,  this  method  of  open  treatment  of  burns  was  not  widely 
used  up  to  the  first  World  War  when  a  method  of  open  treatment  of 
wounds  was  developed  in  detail.  The  advantages  of  this  method  the 
authors  see  as  the  following:  1)  there  is  the  constant  possibility  of 
observing  the  wound;  2)  light  and  air  penetrating  into  the  wound  have 
a  bactericidal  effect;  3)  stagnation  and  decomposition  of  the  separate 
wound  does  not  set  in;  4)  the  process  occurs  better  and  more  rapidly 
than  under  bandages;  5)  with  this  method  one  does  not  require  bandaging 
material . 

In  the  USSR,  the  principal  of  open  treatment  of  wounds  began  to 
be  used  by  D.Ya.  Levental'  for  burns.  In  his  work  published  in  1921 
he  proposes  for  treatment  of  burns  a  "skylight"  bandaging  consisting 
of  two  roles  made  of  gauze  and  batting  and  placed  along  the  edge  of 
the  wound;  a  glass  is  then  put  on  and  attached  with  bandages. 

The  open  method  of  treatment  of  burns  during  the  World  War  II  was 
used  in  26.6%  of  the  cases  of  all  persons  receiving  burns. 

The  open  method  of  treatment  of  burns  without  the  use  of  medicinal 
substances.  The  maximum  simplification  of  the  open  method  of  treatment 
of  burns  is  the  variation  proposed  by  Ya.L.  Povolotskiy  (1924)  and 
widely  used  in  the  USSR. 
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The  technique  of  the  open  method  of  treatment  used  by  Ya.L.  Povo- 
lotskiy  consists  of  the  following:  the  skin  covering  surrounding  the 
burn  and  sometimes  the  burned  areas  themselves  are  lubricated  several 
times  with  alcohol,  incisions  are  made  in  blisters  at  the  base,  bits 
of  charred  tissue  are  carefully  removed  and  the  undamaged  covering  is 
lubricated  around  the  burn  with  vaseline  or  any  kind  of  inert  lubricant. 
Then  the  patient  is  put  into  bed  in  sterile  clothing  under  a  frame  which 
covers  the  sterile  bedding  and  then  the  blankets  are  put  on.  To  keep 
the  patient  warm  electric  lights  are  used  bringing  the  temperature  of 
the  frame  up  to  22-24°.  To  protect  the  burned  person  in  the  first  few 
days  from  damage  to  the  surface  when  he  falls  asleep  one  can  use  a 
netting  made  of  wire  covered  with  sterile  gauze;  it  is  possible  to 
manufacture  this  for  burns  on  the  hands. 

Later  on  the  skin  around  the  burn  is  cleaned  daily  with  alcohol 
and  again  lubricated  with  oil  so  that  one  can  remove  secretions  from 
the  wound  which  adhere  tightly  to  the  healthy  skin.  The  scab  which 
forms  as  it  dries  drops  off  and  does  not  require  artificial  removal. 

The  author  pays  particular  attention  to  as  careful  handling  as 
possible  of  the  wounded  surface  (cutting  and  removing  is  only  done  when 
it  can  be  carried  out  easily) ,  and  the  necessity  for  using  disinfected 
screens  and  sterile  bedding  is  emphasized;  different  physicians  for 
the  patient  in  the  bed  are  described  in  detail  according  to  the  lo¬ 
cation  of  the  injury. 

Also  there  is  the  open  method  of  treatment  of  burns  without  the 
local  use  of  medicinal  substances. 

The  main  advantages  of  this  method  of  treatment  for  burns  are: 

1)  the  burned  part  of  the  body  receives  maximum  rest:  it  is  injured 
neither  by  the  pressure  of  the  bandages  nor  by  changing  them;  2)  the 
patient  feels  much  better  when  his  movement  is  not  limited  by  bandaging; 
3)  access  of  light  and  air,  on  the  one  hand,  prevents  multiplication  of 
microorganisms  and  on  the  other  facilitates  the  formation  of  granulation 
and  speeds  up  epithelialization  of  the  injured  surface;  4)  a  crust  is 
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formed  consisting  of  blood,  lymph,  fibrin  and  protein  which  penetrates 
the  wound  secretion  along  with  the  microorganisms;  5)  with  this  method 
usually  dry  necrosis  of  dead  tissue  sets  in  and  not  moist  necrosis;  6) 
removal  of  the  necrotic  sections  occurs  fairly  rapidly  and  completely. 

However,  along  with  these  advantages,  with  the  open  method  of 
treatment  of  burns  there  are  a  number  of  important  disadvantages  due 
to  which  one  cannot  consider  it  perfect  or  usable  in  all  cases  under 
any  conditions. 

The  basic  disadvantage  of  this  method  is  that  it  assumes  primary 
thorough  surgical  treatment  of  damaged  sections  and  later  on  inade¬ 
quately  protects  them  from  infection;  due  to  this  from  the  first  days, 
as  a  rule,  one  observes  suppuration  of  the  burned  surface.  In  the 
first  hours  and  days  after  extensive  burns  this  method  prevents  plasma 
loss  and  thickening  of  the  blood  but  does  not  prevent  absorption  of 
toxins.  A  very  important  disadvantage  of  this  method  is  the  absence 
of  the  pain  releiving  factor;  strong  occasionally  unbearable  pain  on 
a  background  of  a  generally  severe  condition  (intoxication)  causes 
the  patient  considerable  suffering  particularly  in  the  first  days. 

The  use  of  this  method  is  difficult  in  middle-aged  persons  who  are 
always  concerned  about  the  constant  feeling  of  cold  and  who  often  have 
complications  from  respiratory  organs  and  the  cardiovascular  system. 
Severe  and  extensive  burns  often  force  the  patient  into  immobility 
for  prolonged  times  which  is  very  difficult.  Damage  to  the  contacting 
surface  of  the  body  (groin,  submuscular  regions,  etc.)  can  lead  to 
the  formation  of  scar  tissue.  With  extensive  burns  of  the  extremities 
it  is  difficult  to  avoid  contracture.  With  all  circularly  positioned 
burns  using  this  method  is  impossible  due  to  the  constant  injury  to 
tissues  and  unsatisfactory  results  both  for  early  and  late  healing. 

This  method  is  impossible  to  use  in  military  field  conditions  partic¬ 
ularly  if  further  transportation  of  the  victim  is  required. 

An  analysis  of  materials  on  treatment  of  burns  during  World  War  II 
indicates  that  the  open  method  without  use  of  medicinal  substances 
(according  to  Ya.L.  Povolotskiy)  was  used  in  11.6%  of  all  cases  treated 
with  the  open  method. 
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The  open  method  of  treatment  of  burns  in  combination  with  tanning, 
fixing  and  coagulating  substances.  These  substances  as  an  additional 
means  for  the  open  method  of  treatment  of  burns  are  very  widely  used. 

Their  topical  use:  1)  weakens  stimulation  of  the  pain  receptors  and 
consequently  acts  as  a  pain  reliever;  2)  provides  comparatively  pain 
free  formation  of  the  stump  which:  a)  bonding  the  proteins  and  toxins 
decreases  absorption  of  the  processes  of  decay  of  the  proteins  and 
the  aftereffects  of  such  absorption  (toxemia) ;  b)  prevents  plasma  loss 
and  coagulation  of  the  blood;  c)  prevents  penetration  of  infection  on 
the  wound  surface;  d)  provides  a  favorable  course  of  epithelialization; 
e)  permits  more  rapid  evacuation  of  the  wounded. 

On  the  negative  side  one  should  note:  1)  slow  formation  of  scabs 
due  to  which,  particularly  in  the  first  days,  the  coagulation  procedure 
is  repeated  a  number  of  times;  2)  infrequent  appearance  of  infection 
under  the  scab;  3)  the  means  used  for  this  purpose  can  aggravate 
damage  to  the  islands  of  the  epithelium  which  remain  and  which  later 
on  must  be  the  foci  of  epithelialization  (V.N.  Promptova) . 

Of  these  tanning,  fixing  and  coagulating  substances  the  following 
were  used:  1)  various  dyes  in  a  water  or  alcohol  solution,  2)  iodine 
vapors,  3)  potassium  permanganate  in  various  concentrations;  4) tannic 
acid. 


The  dyes  which  do  not  damage  the  tissue  absorb  products  of  their 
decomposition,  coagulate  proteins,  act  directly  on  microorganisms  as 
strong  antiseptics,  stimulate  regeneration  of  epithelium  all  of  which 
facilitates  a  more  rapid  healing  of  the  burned  area  under  the  scab. 

The  most  widely  used  of  these  are:  methylene  blue  in  a  1-3-5% 
solution,  brilliant  green  in  a  1%  solution,  methyl  violet,  gentian 
violet  in  3-5%  solution. 


The  most  effective  solutions  of  dyes  are  those  in  ethyl  alcohol. 


A  method  of  smoking  the  burned  surface  with  iodine  vapors  proposed 
by  V. I .  Mushkatin  (1937)  is  a  successful  combination  of  the  bactericide 
and  tanning  properties  of  iodine.  Under  the  effect  of  iodine  vapors 
the  dead  or  dying  tissue  elements  coagulate  and  are  converted  into  a 
medium  which  is  unsuitable  for  the  multiplication  of  bacteria  both  due 
to  coagulation  and  as  a  result  of  admixtures  of  iodine  particles.  A 
certain  part  of  the  iodine  which  does  not  enter  into  the  reaction  of 
with  the  surface  elements  of  the  wound  is  absorbed  more  deeply  and 
stimulates  activity  of  the  mesenchyma  cells  and  cooperates  in  the  im¬ 
migration  of  microphages  and  macrophages  into  the  wound.  In  appro¬ 
priate  dose  the  iodine  vapors  stimulate  epithelialization. 

In  fresh  burns  the  blisters  are  opened  and  the  fragments  of  epi¬ 
dermis  are  removed.  Further  "fumigation"  is  done  1-2  times  per  day. 

A  number  of  surgeons  (V.S.  Strebeleva,  1939,  M.S.  Znamenskiy, 

1940,  et  al.)  tested  this  method;  positive  results  in  using  it  were 
noted . 

Potassium  permanganate  has  been  very  widely  used  for  treating 
burns  with  the  open  method.  The  positive  and  negative  properties 
of  this  tanning  and  coagulating  means  have  already  been  discussed 
above.  The  simplicity  of  use  and  wide  availability  of  this  preparation 
at  the  present  time  have  given  it  the  right  to  exist  among  the  sub¬ 
stances  used  for  treating  burns. 

In  military  field  conditions  lubricating  the  surface  of  the  burn 
with  other  tanning,  fixing  and  coagulating  substances  (a  3-5%  solution 
of  potassium  permanganate  is  most  often  used)  have  been  widely  used 
for  the  open  method  of  treatment  of  burns. 

This  variation  of  the  open  method  was  required  in  55.5%  of  all 
cases  treated  by  the  open  method. 

Tanning  as  a  means  for  treating  burns  was  recommended  by  D.P. 
Nikol'skiy  back  in  1888;  he  proposed  an  ester  solution  of  tannic  acid. 
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A.  F.  Berdyayev  in  1925  used  a  10%  mixture  of  tannin  in  alcohol 
and  ester.  Davidson  in  1925,  37  years  after  Nikol'skiy,  recommended 
an  aqueous  solution  of  tannin.  Consequently,  the  priority  for  this 
method  of  treatment  purely  lies  with  our  compatriot  although  reports 
on  18  cases  of  treatment  of  burns  by  him  remained  unnoticed. 

The  essence  of  the  method  consists  of  the  fact  that  tannic  acid 
forms,  with  glucosides  and  proteins,  insoluble  compounds  as  a  result 
of  which  the  toxic  products  of  decay  of  proteins  are  fixed  in  the 
surface  of  the  burn.  They  coagulate,  dry,  become  inactive,  and  the 
bacteria  deprived  of  its  nutritive  means  multiplies  only  with  dif¬ 
ficulty.  Moreover,  the  tannin  robbing  the  cells  of  water  facilitate 
their  shriveling;  intertissue  gaps  are  decreased  and  become  less 
permeable,  the  walls  of  the  lymphatic  vessels  are  compacted  somewhat. 
Thus,  tannin  tans  the  tissue  and  in  combination  with  its  coagulating 
features  prevents  absorption  of  the  decay  products  from  proteins  into 
the  organism. 

Method.  After  preliminary  injection  of  morphine  the  skin  around 
the  burn  is  cleansed,  the  blisters  are  opened  and  in  the  first  24 
hours  dry  bandages  are  applied  , moistened  in  a  freshly  prepared  warm 
2.5-5%  solution  of  tannic  acid;  the  patient  is  put  under  a  frame 
with  electric  lights.  After  12,  18  and  24  hours  the  bandages  are 
again  soaked  with  the  same  solution  and  in  those  places  where  the 
burn  surface  due  to  the  tannin  has  become  brown  or  the  color  of  red¬ 
wood,  the  bandages  are  removed  and  the  surface  is  left  uncovered.  Six 
days  later  when  the  burn  surface  has  become  covered  with  granulation, 
solar,  electric  light  or  quartz  light  treatment  is  used  and  at  night 
bandages  are  applied  with  equal  parts  of  01.  Olivarum  and  01.  Camphorae. 

Materials  of  a  number  of  authors  indicated  that  the  best  results 
are  obtained  with  a  2.5%  aqueous  solution  of  tannin.  The  weaker  the 
tannin  solution  the  longer  it  is  effective  and  the  deeper  it  penetrates 
into  the  tissue.  Therefore  with  deep  damage,  V.Ya.  Vasilkovan  rec¬ 
ommends  a  limit  of  a  3%  solution  and  with  surface  areas  he  requires 
a  5%  solution. 
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Moreover,  the  tannin  has  a  certain  pain  relief  effect  and  after 
removal  of  bandages  the  surface  layer  of  the  skin  becomes  insensitive. 
Finally,  a  2.5-5%  solution  has  an  adequate  bactericidal  effect  which, 
however,  must  never  be  strengthened. 

One  of  the  basic  disadvantages  of  this  method  can  be  considered 
to  be  the  process  of  tanning  and  coagulation  of  the  tissue  itself  for 
formation  of  a  strong  scab  lasting  for  several  hours  and,  consequently, 
both  absorption  and  plasma  loss  in  the  first  hours  after  the  burn  can¬ 
not  be  prevented. 

With  this  method  it  is  necessary  to  use  freshly  prepared  warm 
solutions  of  tannic  acid;  an  aqueous  solution  of  it  is  very  unstable. 
Coagulation  with  the  tannin  is  possible  only  in  the  presence  of  fresh 
burns  when  the  wounded  surface  is  comparatively  free  of  microbe  flora. 

Because  the  tannin  coagulates  mainly  the  surface  layers,  toxemia 
which  occurs  from  absorption  of  decay  products  cannot  be  eliminated 
completely. 

Under  the  surface  tight  crust  sometimes  a  coarse  difficult  to  control 
granulation  is  formed  which  results  in  the  formation  of  tight  scars. 

In  the  scabs  which  form  due  to  the  tannin  often  cracks  occur;  with  in¬ 
adequate  antiseptic  care  in  various  manipulations  made  in  the  area  of 
the  injury,  infection  can  set  in. 

The  tannin  stains  the  bedding  leaving  dark  spots. 

An  open  method  of  treatment  of  burns  in  combination  with  lubri¬ 
cation  or  irrigation  of  the  burn  surface  with  a  solution  of  tannic  acid 
during  World  War  II  was  used  in  only  1.5%  of  the  cases  of  all  burns 
treated  with  the  method. 

A  variation  of  this  treatment  method  of  burns  is  the  proposal  made 
by  A.S.  Kan-Kogan  (1939)  to  use  a  2%  solution  of  tannin  in  70%  alcohol. 
Then  the  scab  forms  more  rapidly  and  suppuration  under  the  crust  is 
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almost  completely  absent.  A. I.  Vedrinskiy  and  G. A.  Orlov  (1943)  rec¬ 
ommend  an  ointment  made  of  tannin-alginic  acid  (a  substance  found  in 
marine  alge)  called  "algotan";  using  an  applicator  it  is  applied  in  an 
even  layer  on  the  burn  surface.  The  advantage  of  algotan,  in  the  opin¬ 
ion  of  the  authors,  involves  the  formation  not  only  of  a  rough  scab, but  also 
low  consumption  of  tannic  acid  with  a  preparation  which  can  be  kept  on 
the  shelf  because  it  lasts  longer  than  solutions  of  tannic  acid. 

A  number  of  disadvantages  of  the  open  method  of  treatment  of  burns 
in  combination  with  tannic  acid  (see  above)  are  eliminated  when  using 
the  Bettme  method  (1935)  which  includes  the  following.  After  injection 
of  2-3  cm^  of  morphine,  the  skin  surrounding  the  burn  surface  is  dis¬ 
infected,  blisters  are  removed  and  dead  epidermis  is  cut  off;  in  the 
area  of  the  burn  using  cotton  balls  the  freshly  prepared  warm  5%  aqueous 
solution  of  tannin  is  applied.  The  burn  surface  rapidly  dries  after- 
which  it  is  wetted  with  a  10%  solution  of  silver  nitrate.  Immediately 
a  dark  dense  scab  forms.  Again  the  blisters  which  occur  after  this 
are  removed  and  these  sections  are  treated  again  as  indicated  above. 

The  rapid  formation  (in  15-20  minutes)  of  a  tight  crust  is  partic¬ 
ularly  valuable  because  a  significant  percentage  of  the  victims  die  in 
the  first  24  hours  after  burns  as  a  result  of  loss  of  fluid  by  the 
organism  or  from  absorption  of  toxins. 

The  scabs  which  form  are  elastic,  last  well  and  isolate  the  burn 
surface  from  penetration  by  infection.  The  patients  even  on  the  next 
day  after  treatment  can  lie  in  a  dry  bed  without  odor  or  discharge. 

With  this  method  the  care  of  the  patient  is  simplified  and  the  forma¬ 
tion  of  scars  and  contractures  are  kept  to  a  minimum. 

However,  even  this  method  is  not  devoid  of  certain  disadvantages, 
namely;  1)  Bettman's  treatment  is  extremely  painful  and  often  one  has 
to  resort  to  narcosis  when  using  it;  2)  with  deeper  damage  under  the 
tight  scab  often  accumulations  of  pus  form  and  rapid  identification 
of  them  is  not  always  possible;  3)  the  solution  of  nitric  acid  applied 
to  the  burn  surface  following  the  tannin,  only  in  a  0.25%  suspension 
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is  retarded  by  the  layer  of  tannin  and  high  concentrations  of  it,  not 
even  talking  about  a  10%  solution,  rapidly  pass  through  the  film  of 
tannin  and  penetrate  the  tannin  applied  earlier  in  the  deeper  tissue 
coming  in  direct  contact  with  the  tissue  cells.  Being  a  powerful  pro¬ 
toplasmic  poison.  Argentum  nitricum  burns  the  tissues  and  converts  a 
second  degree  burn  into  a  third  degee  burn.  Certain  foreign  authors 
agree  with  this  (Oldrich,  1938)  . 

A. Yu.  Sozon-Yaroshevich  and  A. D .  Anikhanova,  out  of  103  burn  cases 
treated  about  one  third  with  the  Bettman  method  and  proved  that  this 
method  does  not  have  particular  advantages  either  from  the  point  of 
view  of  decreasing  treatment  time  or  in  the  final  results;  moreover, 
it  is  impractical,  complicated,  and  requires  a  great  deal  of  time  which 
is  not  always  available. 

Considering  the  disadvantages  of  the  Bettman  method,  many  sur¬ 
geons  (N.N.  Samarin  et  al. )  have  recently  stopped  using  it. 

During  World  War  II,  the  Bettman  method  was  used  in  4.7%  of  all 
cases  treated  with  the  open  method.  B.I.  Brover  (1942)  used  the 
Bettman  method  replacing  the  tannin  with  a  4%  solution  of  potassium 
permanganate  spraying  the  latter  once  or  twice  with  an  atomizer  after 
which  a  10%  solution  of  silver  nitrate  was  applied. 

Besides  the  coagulating  agents  listed  above  (dye,  potassium 
permanganate,  tannin)  used  with  the  open  method  for  treatment  of 
burns,  a  number  of  authors  recommend  that  one  use:  50-70%  ethyl  alcohol 
70%  alcohol  in  combination  with  linseed  oil,  tying  up  the  scab  in 
70%  alcohol,  5%  camphor  oil,  20%  boiled  tannin  bark,  boiled  tannin 
bark  with  alum  (4%)  and  glycerin  (15%) . 

However,  all  of  the  means  and  preparations  listed  were  not  widely 
used  for  treatment  of  burns. 

The  open  method  of  treatment  of  burns  in  combination  with  adsorb¬ 
ing  substances.  We  have  already  discussed  the  basic  properties  of 


powder-type  substances  when  treating  burns.  With  the  open  method  they 
are  used  much  less  often  than  when  bandaging  of  burns  is  done. 

The  powders  used  are  gypsum,  burnt  wool  and  sterilized  peat. 

As  far  as  we  can  judge  by  bibliographical  data,  all  of  the  absorbing 
substances  mentioned  for  the  open  method  of  treatment  of  burns  cannot 
become  widely  used. 

The  open  method  of  treatment  of  burns  in  combination  with  sprin¬ 
kling  powder  was  used  in  World  War  II  only  in  3.5%  of  all  burn  cases 
treated  by  the  open  method. 

The  open  method  of  treatment  of  burns  in  combination  with  physical 
therapy  procedures.  The  open  method  of  treatment  of  burns  in  any  of 
its  variations  often  is  complemented  by  physical  therapy  methods  and 
here  the  range  of  means  used  is  very  broad:  from  ordinary  electric 
incandescent  lights,  quartz  to  infrared  and  X-rays.  Radiation,  par¬ 
ticularly  ultraviolet,  has  a  large  effect  on  a  wounded  surface  and  the 
organism  as  a  whole.  Its  effectiveness  is  greater  the  sooner  it  is 
used.  S.L.  Gorelik  considers  that  physical  therapy  methods  can  ex¬ 
pediently  be  used  in  later  periods  when  the  scabs  have  fallen  off. 

Ultraviolet  radiation  is  most  widely  used  for  treating  burns.  The 
proponents  for  using  it  for  burns  consider  that:  1)  ultraviolet  rays 
incident  on  the  surface  of  the  burned  area  or  skin  devoid  of  epidermis, 
reached  a  network  of  capillaries  and  being  absorbed  by  the  blood  fa¬ 
cilitates  healing  inflammatory  manifestations  and  also  has  a  general 
antitoxic  effect  on  the  organism  as  a  whole,  decreasing  the  appearance 
of  toxemia;  2)  ultraviolet  rays  have  a  bactericidal,  drying  and  deo¬ 
dorizing  effect;  the  latter  has  a  positive  effect  on  the  psyche  of  the 
patient  facilitating  his  more  rapid  recovery;  3)  ultraviolet  rays  for 
all  degrees  of  burns  decreases  the  pain,  particularly  in  the  first 
day;  4)  ultraviolet  rays  stimulate  the  keratoplastic  properties  of 
the  skin  and  provide  almost  unnoticeable  scars  in  the  area  of  the 
burn;  thanks  to  this, limitation  and  movement  of  the  victims  extremities 
is  hardly  noticeable. 
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According  to  certain  observations,  the  open  method  of  treatment 
of  burns  in  combination  with  the  coagulating  agent  and  radiant  energy 
give  very  good  results.  However,  A. I.  Charugin  in  certain  cases  ob¬ 
served  a  harmful  effect  of  radiant  energy  which  sometimes  is  explained 
by  overdosing. 

The  open  method  of  treatment  of  burns  in  combination  with  physical 
theraoy  procedures  was  used  advantageously  in  GBF  (Base  hospital  of 
the  front)  in  16%  of  all  burn  cases  treated  with  the  open  method. 

X-ray  radiation  for  burns,  according  to  observations  made  by 
A. D .  Fedorova,  give  pain  relief  and  facilitate  rapid  drying  up  of  the 
blisters  which  protect  the  burn  surface  from  infection.  As  to  the 
length  of  time  required  for  healing,  X-ray  therapy  does  not  have  any 
advantages . 

The  open  method  of  treatment  of  burns  in  combination  with  bio¬ 
logical  factors.  Recently,  in  Soviet  literature,  material  has  been 
published  on  the  first  attempts  to  replace  a  chemically  treated  scab 
with  a  biological  when  using  the  open  method  of  burn  treatment;  to  do 
this,  the  burn  surface  has  to  be  treated  ahead  of  time  covering  it 
with  fresh  or  citrate  blood,  which,  gradually  drying,  forms  a  thin 
enamel  like  covering  of  a  dark  cherry  color  on  the  wound  surface.  If 
it  is  necessary  to  obtain  a  denser  crust,  application  of  the  blood  is 
repeated.  With  significant  transudation  of  the  plasma,  the  crust 
forms  more  slowly.  For  small  burns  it  is  adequate  to  take  from  the 
ulnar  vein  of  the  victim,  using  a  hypodermic, 10-20  cm3  of  blood  which 
can  be  applied  in  droplets  directly  from  the  syringe  on  to  the  wound 
(S.I.  Voronchikhin)  ,  or  poured  into  a  test  tube  el:  id  of  time  where 
the  erythrocytes  are  precipitated  and  then  it  is  used  for  lubricating 
the  surface  of  the  burn  (Ye. A.  Ragozin) .  From  the  observations  it  is 
apparent  that  the  erythrocyte  mass  dries  more  rapidly  forming  a  dense 
scab.  For  treating  the  hand  it  is  necessary  to  have  no  more  than  10  cm 

of  blood  and  for  treating  all  upper  extremities  50-70  cm3;  on  the  av- 
2  3 

erage,  for  10  cm  of  burn  surface,  1.5  cm  of  blood  is  adequate.  When 
observing  the  general  rules  it  is  possible  to  use  not  only  the  patients 


own  fresh  or  citrate  blood  but  the  blood  of  relatives,  patients  who 
have  been  operated  on  or  even  blood  from  animals.  Blood  type  is  not 
important . 

The  use  of  a  biological  method  is  indicated  with  fresh  uninfected 
second  degree  burns.  In  the  presence  of  infection  with  discharge  of 
pus  the  scab  peels  off  in  sections  and  therefore  almost  everyday  new 
portions  of  blood  have  to  be  applied. 

Advantages  of  this  method  include  the  following.  With  the  effect 
of  blood  on  the  burn  surface  one  notes  a  marked  pain  relieving  effect; 
the  scab  which  forms  is  more  delicate  than,  for  example,  with  Bettman 
method;  epithelialization  occurs  more  rapidly  under  the  blood  scab; 
scars  almost  never  form. 

Up  until  the  present  time  63  burns  treated  with  the  blood  scab 
method  have  been  reported  on.  The  method  deserves  attention  and  re¬ 
quires  further  testing. 

It  is  apparent  from  Table  58  that  the  open  method  of  treatment  of 
burns  was  most  widely  used  in  World  War  II  in  combination  with  appli¬ 
cation  of  tanning,  fixing  and  coagulating  the  substances  (55.5%),  then 
in  combination  with  physical  therapy  procedures  (16.0%)  and  according 
to  the  Povolotskiy  method  (11.5%).  The  Bettman  method  was  used  much 
less  often  (4.7%)  and  the  Nikol ' sky-Davidson  in  a  total  of  1.5%  of  the 
cases. 

Combination  Method  of  Burn  Treatment 

In  certain  cases  a  combination  method  of  treatment  of  burns  is 
indicated  (at  first  the  open  method,  and  then  the  ointment  or  other 
bandaging),  namely:  1)  with  burns  which  uncover  tendons,  muscles, 
bones,  joints,  in  which  prolonged  drying  effects  of  light  and  air  are 
harmful  for  tissue  after  scabs  come  off,  it  is  necessary  to  change  to 
lubricated  bandages  in  order  to  provide  growth  of  abundant  granulation; 
2)  in  extremely  severe  cases  when  the  required  position  is  unbearable 
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for  the  patient  or  threatens  the  formation  of  contractures,  it  is  ex¬ 
pedient  to  change  the  treatment  method  and  go  to  the  covered  method; 

3)  if  the  burn  surface  begins  to  produce  an  excessive  amount  of  suppu¬ 
rative  discharge,  the  latter  must  be  absorbed  and  prevent  irritation 
of  neighboring  healthy  tissue  so  that  temporarily  one  has  to  resort 
to  treatment  with  bandaging;  4)  in  cases  of  flabby  granulation  or  a 
weak  tendency  for  epithelialization,  particularly  when  subsequent 
transplants  of  the  skin  are  required  for  stimulation  of  the  process  of 
healing  or  in  order  to  prepare  for  plastic  surgery  it  is  necessary  to 
change  over  to  the  closed  method  and  apply  bandages;  5)  when  the  proc¬ 
ess  of  epithelialization  is  completed  and  the  patient  is  able  to  walk; 
6)  when  it  is  necessary  to  evacuate  the  victim  . 


Table  58.  Distribution  of  the  variations  of 
the  open  method  of  treatment  for  burns  which 
were  used. 
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Key;  (a'  open  method  of  treatment;  (b)  percent 
of  cases;  (c)  without  using  medicinal  substances; 
(d)  with  application  of  tanning,  fixing  and 
coagulating  substances;  (e)  with  application  of 
tannin;  (f)  with  application  of  tannin  plus 
silver  nitrate;  (g)  in  combination  with  sprin¬ 
kling  powder;  (h)  in  combination  with  physical 
therapy  methods  of  treatment;  (i)  the  variation 
for  the  open  method  of  treatment  was  not  estab¬ 
lished;  (j)  total. 


In  World  War  II  conditions,  the  mixed  method  of  treatment  of  burns 
was  used  in  21.9%  of  the  total  number  of  burn  cases. 

Modern  principles  of  local  treatment  of  burns.  An  analysis  of 
Soviet  literature  on  the  question  of  local  treatment  of  burns  clearly 
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confirms  that  in  the  last  quarter  century  Soviet  surgeons  have  suc¬ 
cessfully  and  continuously  attempted  to  solve  this  problem.  Up  until 
1925,  local  treatment  basically  was  done  with  the  closed  method.  The 
later  open  method  of  treatment  of  burns  rapidly  became  generally  rec¬ 
ognized.  However,  soon  surgeons  discovered  that  even  with  very  pedan¬ 
tic  care  of  the  victims  with  this  method  it  is  extremely  difficult  to 
prevent  the  burn  surface  from  becoming  infected  and  the  subsequent 
complications  involved  with  this;  therefore,  soon  they  began  to  use 
different  bactericidal  dyes,  tannin,  coagulating  and  absorbing  sub¬ 
stances  which  coated  the  uncovered  surface  with  the  expectation  that 
a  flim  and  scab  would  form  which  would  protect  the  wound  from  the  pene¬ 
tration  of  infection  from  outside. 

At  the  VI  Ukrainian  Congress  of  Surgeons  in  1936,  V.Ya.  Vasil'kovan 
in  his  report  directed  the  attention  of  the  surgeons  to  the  necessity 
for  early  and  thorough  primary  treatment  of  burns  and  having  confirmed 
criticism  of  the  open  method  of  treatment,  confirmed  the  expediency  of 
the  closed  method  in  order  to  combat  infection. 

Nevertheless,  the  open  method  continued  to  be  the  predominant 
method  for  treatment  of  burns  and  at  the  XXIV  All-Union  Congress  of 
Surgeons  (1938)  the  latest  variation  of  it  was  reported  —  the  Bettman 
method  combining  careful  preliminary  treatment  of  the  damaged  area  and 
rapid  formation  of  a  dense  film  and  scab  which  protects  the  injured 
surface  from  infection.  Almost  simultaneously  attention  of  the  surgeons 
was  attracted  by  the  positive  results  obtained  by  topical  treatment  of 
burns  by  vitamin  preparations  (fish  oil,  vitaderm,  etc.),  which  require 
covered  treatment.  Also  the  question  arose  as  to  the  need  for  broad 
individualization  of  the  treatment  method  of  burns. 

The  war  with  the  Byelofinns  (1939-1940)  was  a  field  test  for  the 
closed  method  of  burn  treatment  and  later  on  the  number  of  proponents 
for  this  method  increased  sharply. 

While  the  open  method  of  treatment  of  burns  during  World  War  II 
was  available  in  hospitals  at  the  front  and  in  the  deep  rear,  it  was 
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completely  unacceptable  in  the  treatment  institutions  in  the  military 
and  army  regions  because  the  necessity  for  transportation  is  one  of 
the  basic  contraindications  for  treatment  of  burns  with  the  open  method. 

Therefore,  in  military  field  conditions  only  the  closed  methods 
can  be  used  out  of  all  the  existing  methods  for  treatment  of  burns. 

Primary  treatment  of  burns.  At  the  present  time,  preliminary  re¬ 
moval  of  the  patient  from  the  state  of  shock  and  combatting  various 
humoral  changes  which  occur  in  the  organism  of  burn  victims  have  ac¬ 
quired  great  importance;  only  by  eliminating  shock  and  with  improvement 
in  laboratory  indices  can  many  surgeons  consider  it  possible  to  begin 
primary  treatment  of  burns. 

"Primary  treatment  of  a  burn  section  is  permissible  only  after 
eliminating  or  sharply  reducing  shock"  (Yu. Yu.  Dzhanelidze,  1941). 

Just  as  first  aid  for  wounds  has  a  great  effect  on  the  further 
course  of  the  wound,  so  with  burns  does  the  time,  the  content  and 
quality  of  first  aid  have  the  same  basic  moments  which  in  the  vast 
majority  of  cases  determine  the  further  course  and  outcome  of  burns. 
Whatever  method  of  burn  treatment  is  used,  basically  always  there 
has  to  be  careful  conduct  of  primary  treatment  of  the  burn  surface 
which  is  the  best  preventive  means  against  toxemia  because  here  a 
tremendous  quantity  of  burn  cells  are  removed  and  thus  the  possibility 
of  subsequent  absorption  of  the  decay  products  is  eliminated;  at  the 
same  time,  primary  treatment  is  the  first  stage  in  combatting  possible 
subsequent  infection. 

Primary  treatment  of  the  injured  sections  has  been  given  very 
little  attention  in  recent  years:  10-15  years  ago,  primary  treatment 
basically  involved  wiping  the  areas  surrounding  the  burn  with  alcohol 
and  removing  the  torn  bits  of  epidermis;  a  number  of  surgeons  (Z.P. 
Samsonava  et  al. )  generally  did  not  use  any  mechanical  cleansing  of 
the  burn  surface. 
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After  the  statement  by  Yu. Yu.  Dzhanelidze  at  the  XXIV  All-Union 
Congress  of  Surgeons  that  the  "question  of  primary  treatment  of  the 
burn  section  must  be  reconsidered  in  relation  to  greater  activity," 
the  primary  treatment  of  the  burn  surface  was  proposed  as  basic  for 
local  treatment  of  burns. 

As  to  the  time  periods  for  primary  treatment,  at  the  present 
time,  many  have  concluded  that  the  outcome  is  better  the  sooner  the 
burn  undergoes  primary  treatment. 

Surgical  treatment  of  the  burn  section  in  World  War  II  basically 
was  only  partial  or  complete  removal  of  blisters  or  tanning  of  the 
area  damaged  by  the  burn  with  coagulating  solutions  with  removal  of 
the  blisters  or  their  partial  removal. 

Surgical  treatment  of  the  burn  section  generally  was  not  done  in 
30.7%  of  the  victims.  Frequent  removal  of  blisters  without  subsequent 
treatment  with  tannic  acid  in  the  area  of  the  burns  amounted  to  5.6% 
of  the  cases  and  complete  removal  of  the  blisters  without  subsequent 
tanning  to  6.2%. 

Tanning  of  the  damaged  section  without  removal  of  blisters  and 
scraps  of  epidermis  was  done  in  33.6%  of  the  victims,  with  partial 
removal  of  the  blisters  in  9.0%  and  with  full  removal  of  the  blisters 
in  14.9%. 

The  stages  for  carrying  out  surgical  treatment  can  be  seen  in 
Table  55. 

-  Pain  relief.  It  is  fully  understood  that  thorough  primary  treat¬ 
ment  of  the  burn  surface  is  unthinkable  without  good  and  complete  pain 
relief.  Ether  or  hexenal  narcosis  of  a  patient  who  has  just  come  out 
of  shock  is  contraindicated  as  it  depresses  the  already  low  blood 
pressure  and  has  a  harmful  effect  on  the  parenchymatous  organs. 
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There  are  certain  exceptions  in  the  use  of  nitrous  oxide  as  the 
anesthetic . 

However,  the  vast  majority  of  surgeons  (V.Ya.  Vasil'kovan,  V.P. 
Gorbatov  et  al.)  point  out  that  even  a  subcutaneous  injection  of  1.5-2 
cm3  1%  solution  of  morphine  (depending  on  the  severity  of  the  burn,  the 
age  and  constitution  of  the  patient) ,  particularly  in  combination  with 
1  cm"*  of  a  solution  of  atropine  (1:1000),  often  is  not  completely  ade¬ 
quate  for  the  persons  who  has  come  out  of  the  state  of  shock  and  for 
conducting  subsequent  surgical  treatment  of  the  burn  surface  which 
must  be  done  no  more  than  half  an  hour  after  the  injection.  Even  in 
rare  cases  of  the  process  of  treatment  one  must  resort  to  additional 
injections  usually  of  1  cm"*  of  morphine  which  does  not  affect  the 
general  condition  of  the  patients. 

According  to  the  data  of  the  chart  of  fundamental  characteristics, 
the  character  of  pain  relief  during  primary  treatment  of  burns  was 
successfully  established  for  only  17.7%  of  all  the  observations.  There 
is  no  doubt  that  in  actuality  the  pain  relief  substances  were  used 
much  more  often;  however,  it  is  impossible  to  prove  that  they  occurred 
in  100.0%  of  the  cases  of  primary  treatment  because  in  many  patients 
(72.9%)  the  burns  extended  over  no  more  than  5%  of  the  total  surface 
of  the  body. 

As  a  rule,  as  the  pain  relieving  substance  a  1%  solution  of 
morphine  was  used  with  a  quantity  of  1-2  cm'*;  only  in  isolated  ob¬ 
servations  was  chlorethyl  used  as  the  pain  relieving  substance  in 
pure  form  or  in  combination  with  ether. 

The  method  of  primary  treatment.  Surgical  treatment  of  the  burn 
surface  requires  a  good  deal  of  time,  patience, particular  care  and 
cautious  treatment  of  the  tissue;  this  method  can  be  used  only  in  the 
appropriate  circumstances,  namely  in  a  special  warm  (temperature  at 
least  27°)  room,  with  devices  and  equipment  which  guarantee  aseptic 
completion  of  the  operation.  All  of  the  medical  personnel  and  the 
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patients  as  well  must  be  in  hoods  and  masks1;  moreover,  those  directly 
participating  in  the  treatment  must  be  dressed  in  sterile  gowns  and 
gloves . 

At  first  the  skin  around  the  burn  surface  is  carefully  and  thor¬ 
oughly  treated  using  warm  soapy  suds  and  the  edge  of  a  soft  sterile 
piece  of  gauze.  The  most  contaminated  areas  in  the  injured  region 
first  should  be  wiped  with  benzine  or  alcohol.  Only  after  preliminary 
washing  with  warm  water  and  soap  on  the  skin  surface  in  the  area  of 
the  burn  is  the  patient  put  on  the  sterile  operating  table  where  treat¬ 
ment  of  the  burn  surface  begins.  The  area  is  carefully  and  thoroughly 
washed  with  a  piece  of  sterile  gauze  with  warm  soap  suds  worked  up 
with  boiling  water  (temperature  about  30°) .  The  remains  of  dead  epi¬ 
dermis  and  blisters  are  completely  removed.  After  being  sure  that  the 
burn  surface  is  clean  it  is  irrigated  with  the  warm  physiological 
solution  and  the  area  of  the  burn  and  the  surrounding  skin  is  carefully 
dried  with  sterile  gauze;  then  bandaging  is  done. 

The  bandage  must  meet  the  following  requirements:  a)  it  must  not 
stick  to  the  burn  surface,  it  must  be  easily  removable;  b)  it  must 
not  harm  the  healthy  tissue;  c)  it  must  absorb  the  exudate  well;  d)  it 
must  prevent  loss  of  the  vitally  important  component  part  of  the  blood, 
the  plasma  by  creating  uniform  and  gentle  pressure  preventing  venous 
and  lymphatic  stases;  e)  protect  the  burn  surface  from  infection. 

Independent  of  the  degree,  extent  and  location  (except  for  the 
face)  of  the  burn,  3-4  layers  of  fine  gauze  which  have  been  well  soaked 
in  vaseline  are  applied  directly  on  the  burn  surface.  The  gauze  is  pre¬ 
pared  ahead  of  time  in  strips  with  dimensions  30  X  7  cm  and  sterilized 
along  with  the  lubricant  in  a  glazed  pottery  container  with  a  tightly 
fitting  lid.  These  strips  are  put  onto  the  burn  surface  evenly  and 
smoothly  without  any  kind  of  wrinkles.  On  top  of  the  gauze  saturated 


^The  need  for  masks  on  everyone  around  the  patient  and  the  patient  him' 
self  is  dictated  by  modern  data  which  show  that  the  nose,  throat  and 
mouth  of  humans  contain  virulent  staphylococci  and  streptococci. 
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with  lubricant,  3  to  6  layers  of  dry  gauze  are  applied  also  made  up 
of  previously  cut  strips  of  gauze.  All  of  these  make  up  a  smooth  uni¬ 
form  thickness  (about  1  cm)  with  a  sheet  of  lignin  or  batting  and  is 
attached  with  soft  bandages  with  slight  pressure. 

When  the  chest,  abdomen  or  buttocks  are  injured  an  average  uni¬ 
form  pressure  is  applied  by  wrapping  ordinary  bandages  with  a  certain 
tension  and  subsequently  fastening  the  bandages  with  a  few  stitches. 

In  order  to  obtain  uniform  and  average  pressure,  the  extremities  are 
fixed  in  a  few  layers  of  circulating  gypsum  bandaging. 

When  applying  the  gypsum  bandaging  on  the  upper  extremity  the 
elbow  must  be  bent  at  an  angle  of  90°  with  average  physiological  po¬ 
sition  of  the  forearm  and  the  radiocarpal  joint  and  wrist  must  be  in 
an  average  physiological  position  with  opposition  of  the  thumb.  On 
the  lower  extremities , the  gypsum  is  applied  with  slight  flexing  of 
the  knee;  the  foot  must  be  at  right  angles  to  the  crus. 

The  basic  purpose  of  this  bandaging  after  the  primary  treatment 
of  burns  is  the  following:  on  the  one  hand,  to  a  certain  degree  it 
prevents  serous  exudation  from  the  damaged  area  and  consequently  pre¬ 
vents  or  limits  plasma  loss  and  thus  decreases  hemoconcentration;  this 
has  been  confirmed  experimentally. 

On  the  other  hand,  it  has  been  noted  that  even  comparatively 
little  pressure  from  outside  on  to  the  surface  of  an  experimental 
wound  significantly  limits  the  development  of  intumescence.  The  de¬ 
crease  in  edema  with  the  use  of  pressure  was  noted  even  during  the 
first  and  second  halves  of  6-hour  observation. 

The  application  of  bandages  after  treatment  of  the  wound  hopefully 
protects  the  damaged  surface  from  infection  from  outside;  this  is  con¬ 
firmed  by  materials  of  the  authors:  more  than  400  cases  of  burns 
treated  by  this  method  ended  without  erysipelous  inflammation  which 
often  complicates  the  open  method  of  treatment  of  burns  in  any  of  its 
variations . 
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In  all  cases  of  first  and  second  degree  burns,  active  movement 
usually  is  reestablished  immediately  after  removal  of  the  bandages. 

In  second  and  third  degree  burns  after  the  first  rebandaging  it  is 
necessary  to  gradually  introduce  early  passive  movement  in  all  joints 
which  sometimes  during  the  first  days  requires  a  pain  relieving  sub¬ 
stance  . 

It  is  necessary  to  emphasize  that  thorough  treatment  of  the  burn 
surface  with  second  degree  burns  in  the  vast  majority  of  cases  pro¬ 
vides  primary  healing  of  the  burn  within  8-10-12  days.  Therefore,  if 
the  general  conditions  show  no  indications  for  early  changing  of  the 
bandages,  the  first  rebandaging  is  done  no  earlier  than  this. 

Things  have  to  be  done  differently  with  third  degree  burns  where 

the  entire  thickness  of  the  skin  is  involved  in  the  process.  Even 

3 

with  a  burn  area  of  20-25  cm  it  is  difficult  to  expect  self  healing. 
Epithelialization  of  the  burn  surface  can  be  achieved  only  by  pro¬ 
longed  growth  of  the  epithelium  from  the  periphery  of  the  wound 
surface  or,  much  more  rapidly,  by  free  transplant  of  skin. 

Therefore,  with  broad  third  degree  burns  the  problem  comes  down 
to  firstly  accelerating  removal  of  the  necrotic  scab  and  secondly 
plastic  surgery  as  early  as  possible. 

The  first  is  achieved  by  frequent  (every  1-2  days)  rebandaging  of 
the  burn  surface  using  1. 5-3-5%  solutions  of  common  salt,  2%  solution 
of  boric  acid  and  5%  solution  of  magnesium  sulfate. 

With  each  change  of  the  bandage  it  is  necessary  ahead  of  time  (a 
half  hour)  to  give  pain  relieving  morphine  with  atropine.  Bandaging 
before  this,  as  it  is  removed,  must  be  moistened  with  a  physiological 
solution  of  common  salt  in  order  to  easily,  quickly  and  painlessly 
remove  it. 

At  the  present  time,  most  surgeons  consider  that  it  is  best  not 
to  expect  independent  healing  of  the  scabs  and  accumulation  of 
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discharge  under  them.  Only  as  the  demarcation  line  becomes  clear 
should  the  entire  scab  be  removed.  However,  surgical  removal  of 
necrotic  scabs  with  widespread  burns  (more  than  10%  of  the  surface  of 
the  skin)  may  involve  a  collapse.  Therefore,  removing  the  scab  must 
be  done  partially  every  4-5  days.  Usually,  the  incision  is  made  under 
anesthetic,  2-3  weeks  after  the  burn  occurs.  At  this  time,  there  will 
no  longer  be  significant  blood  loss  and  it  can  easily  be  stopped  using 
pressure  bandaging.  After  a  few  days,  the  burn  surface  is  covered 
with  a  light  layer  of  granulated  tissue  and  becomes  ideal  for  a  skin 
transplant . 

At  this  time,  the  earlier  the  skin  transplant  is  done  the  better 
the  chances  will  be  for  speeding  up  healing  of  the  wounds  and  prevent¬ 
ing  the  formation  of  disfiguring  contractures.  The  longer  plastic 
surgery  on  the  skin  is  delayed  the  greater  the  danger  becomes  of  in¬ 
fection  of  the  burn  surface  and,  consequently,  the  necessity  arises 
for  a  number  of  additional  measures. 

With  the  admission  of  the  patients  with  infected  burns  in  the 
later  period  after  injury,  usually  one  observes  on  the  burn  surface 
the  development  of  granulation  tissue  with  significant  suppurative 
discharges.  In  these  cases,  the  problem  comes  down  to  protecting 
the  burn  surface  from  exterior  damage,  to  combatting  the  infection 
and  to  drying  out  the  wound.  In  this  period  it  is  recommended  that 
one  use  for  the  granulation  surface  such  means  and  preparations  as 
will  considerably  slow  down  absorption  at  the  same  time  without 
preventing  regeneration  of  the  cellular  elements.  Therefore,  after 
treating  the  skin  surrounding  the  burn  and  using  lavish  irrigation 
of  the  burn  surface  with  the  physiological  solution  of  common  salt 
it  is  recommended  that  one  apply  bandaging  to  the  granulation  with  a 
1.5-3%  solution  of  common  salt,  2%  solution  of  boric  acid,  20-50%  of 
cane  sugar,  50%  solution  of  alcohol,  0.1%  solution  of  magnesium  sulfate 
or  zinc  sulfate  so  that,  having  adequately  prepared  the  granulated 
surface,  it  will  be  ready  to  accept  a  skin  transplant.  Finally,  in 
a  number  of  cases  when  as  a  result  of  increasing  regeneration  it  is 
delayed,  nonspecific  stimuli  are  indicated:  sunlamps,  quartz  lights, 
etc. 
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It  is  fully  understood  that  when  conducting  all  of  these  measures 
it  is  necessary  to  strictly  take  into  consideration  the  interconnection 
between  the  processes  of  general  and  local  character  in  the  organism. 

Operative  Treatment  of  Burns 

Starting  with  an  analogy  between  the  burn  and  ordinary  infected 
wound,  a  number  of  authors  advocate  operative  treatment  of  burns.  They 
propose  primary  removal  of  the  damaged  section  and  elimination  of  all 
necrotic  tissue  if  necessary  right  up  to  the  fascia  which  is  an  ideal 
solution  to  the  question  of  prophylaxis  of  infection  and  reduction  in 
the  period  for  healing  burn  surfaces.  The  proponents  of  primary  ex¬ 
cision  of  burns  confirms  that  with  this  method  one  can  successfully 
not  only  prevent  intoxication  of  the  organism  with  products  of  decay 
of  tissue  proteins  but  also  prevent  the  formation  of  subsequent  scar 
tissue.  However,  from  a  second  position  one  can  agree  that  as  to  pre¬ 
vention  of  toxemia  there  are  serious  effects  because  the  clinically 
pronounced  toxemia  can  occur  with  burns  over  large  areas  where  operative 
treatment  cannot  always  be  carried  out. 

In  1933,  V.P.  Gorbunov  reported  on  tests  with  dogs  and  one  obser¬ 
vation  of  excision  of  the  burn  surface  with  dimensions  4  X  1.5  cm  in 
man;  all  cases  were  completed  with  primary  healing. 

In  1935  and  1938,  M.T.  Fri  man  and  L.I.  Troshina  experimentally 
showed  that  with  excision  of  burned  sections  1  1/2-6  hours  after  the 
injury,  one  could  obtain  primary  healing  by  the  7-8th  day  after  the 
operation. 

In  1935-1937,  this  method  of  treating  burns  was  widely  advocated 
by  F.L.  Gektin.  His  method  involves  the  following.  Because  on  the 
day  the  injury  occurs  the  boundaries  of  the  wound  are  unclear,  sterile 
bandaging  is  applied  to  the  damaged  section.  Just  after  24  hours  with 
a  third  degree  burn  usually  the  necrotic  tissue  is  sharply  delineated 
from  the  healthy;  it  forms  either  a  border  of  inflammatory  erythemia 
or  second  degree  burn  at  whose  center  there  is  a  whitish  section 
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completely  insensitive  to  pin  pricks.  The  appearance  of  bleeding 
with  incisions  in  this  scab  makes  it  possible  to  judge  the  depths  of 
the  damage . 

The  operation  includes  excision  of  the  entire  damaged  section 
within  the  limits  of  the  healthy  tissue  both  on  the  surface  and  in 
depth  and  the  criterion  is  bleeding  when  cutting  the  layers  of  tissue. 

With  deep  but  not  broad  damage  to  the  skin,  after  excision  usually 
it  is  easy  to  successfully  suture  the  edges  of  the  skin.  With  more 
widespread  damage  the  excised  sections  are  closed  by  a  Tirsh  skin  trans¬ 
plant.  Dry  bandaging  is  applied  to  the  transplant  consisting  of  10 
layers  of  gauze  and  it  is  firmly  fastened  in  order  to  put  the  desired 
pressure  on  it.  With  burns  of  the  extremities  one  must  immobilize 
them  with  a  gypsum  cast.  On  the  9-1 Oth  day  of  bandaging  they  are 
removed  and  often  at  this  time  full  healing  has  occurred.  With  very 
deep  but  not  large  burns  the  author  prefers  the  Tirsh  method  of  skin 
transplant;  he  does  not  rule  out  transplant  of  the  entire  thickness 
of  the  skin  or  plastic  surgery  according  to  the  Italian  method. 

Observations  have  shown  that  the  rapidity  of  healing  with  primary 
treatment  and  plastic  surgery  exceeded  this  in  the  control  cases  by 
3-4  times.  While  it  is  possible  to  agree  with  opponents  of  excision 
of  burns  (N.G.  Dam'ye  et  al.),with  broad  burns  this  method  of  treat¬ 
ment  is  difficult  to  accomplish  and  with  limited  injury  it  undoubtedly 
has  a  number  of  advantages  somewhat  decreasing  the  healing  time.  For 
providing  success  when  applying  sutures  or  transplants  of  the  skin  one 
must  operate  within  the  limits  of  the  healthy  tissue.  It  is  better  to 
take  some  healthy  tissue  than  to  leave  the  nonviable  tissue  in  the 
wound?  this  can  worsen  the  results  of  surgical  intervention. 

Finally,  the  fear  of  shock  also  has  no  adequate  basis  because 
with  limited  burns  and  in  cases  where  the  degree  and  boundary  of  damage 
is  clearly  apparent,  one  need  not  talk  about  shock. 
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On  the  basis  of  everything  which  has  been  presented  one  can  rec¬ 
ognize  that  excision  of  burns  is  completely  useful:  1)  with  limited 
third  degree  injury  and  2)  with  clear  boundaries  of  the  burn  surface. 
This  method  is  widely  used,  of  course,  under  the  appropriate  conditions. 

Skin  transplants.  The  advantages  of  excision  of  wounds  after 
limited  burns  with  subsequent  deep  suturing  or  plastic  surgery  of  the 
skin  has  already  been  discussed.  The  early  plastic  surgery  must  be 
by  a  selective  method  and  in  cases  of  broad  scale  burns  has  the  least 
possibilities . 

At  the  present  time,  a  single  system  of  treatment  must  be  set  up 
for  third  degree  burns  comprising  primary  surgical  treatment  of  the 
burn  surface  in  the  treatment  institutions  of  the  troop  and  army  regions 
and  the  secondary  active  covering  of  it  at  subsequent  stages  of  sani¬ 
tary  evacuation  similarly  to  the  application  of  primary  postponed  and 
secondary  sutures  with  gunshot  wounds  in  soft  tissue. 

The  last  measure  must  be  available  for  methods  of  everyday  work 
by  surgeons  in  treatment  institutions  of  the  army  and  front  regions 
where  each  injury  after  a  third  degree  burn  as  soon  as  the  patient 
is  admitted  must  be  given  special  consideration  from  the  point  of  view 
of  the  possibilities  and  time  periods  for  secondary  closing  of  it. 

It  has  been  confirmed  many  times  that  all  who  have  received  burns  must 
be  concentrated  in  special  sections  of  array  and  front  hospitals. 

Practice  shows  that  the  overwhelming  majority  of  third  degree 
burns  usually  occupy  a  limited  space  (less  than  5%  bf  body  surface) . 

In  this  entire  group  of  victims,  with  few  exceptions,  with  favorable 
subsequent  treatment  of  the  wounds  after  the  burns,  it  is  permissible 
to  have  secondary  active  closing  of  it  even  12-15-20  days  from  the 
time  of  the  burn. 

If  the  general  condition  of  the  patient  will  just  permit  using 
anesthetic,  it  is  expedient  to  immediately  excise  the  burn  section 
with  subsequent  Tirsh  plastic  surgery.  Experience  shows  that  this 
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method,  eliminating  the  aftereffects  of  the  burn,  gives  the  best  re¬ 
sults  and  in  the  shortest  time. 


Methods  of  skin  transplant.  While  early  transplant  of  skin  on  a 
freshly  wounded  surface  can  best  be  done  by  the  Tirsh  method,  when 
there  are  granulated  surfaces  after  the  burn  it  is  fully  expedient  to 
use  the  Yanovich-Chaynskiy  (Davis)  transplant.  For  the  latter  method, 
the  condition  of  the  injured  surface  is  considered  clinically  favorable 
when  it  is  covered  with  a  fresh  moist  granulation  without  edema  of  the 
wound  where  suppurative  discharge  is  not  excessive  and  where  one  notes 
a  complete  absence  of  necrotic  sections  and  fibrous  deposits  on  the 
granulation. 

After  using  moist  bandaging  with  a  10%  solution  of  common  salt, 
sometimes  with  alternation  of  physical  therapy  measures  (sunlamp, 
quartz  light) ,  the  granulated  tissue  usually  is  rapidly  purified. 

On  the  day  before  the  operation  the  injured  surface  is  covered 
with  gauze  soaked  in  a  physiological  solution  of  common  salt  and 
sterile  bandaging  is  applied.  Just  before  the  operation  the  granu¬ 
lated  surface  is  washed  with  a  warm  physiological  solution  and  dried. 

Usually  local  pain  killers  are  used,  less  often  other  types.  Ac¬ 
cording  to  the  data  on  the  chart  of  fundamental  characteristics,  the 
form  of  pain  relief  is  distributed  in  the  following  way  (Table  5C.>. 

Pieces  of  skin  for  the  transplant  can  be  taken  from  all  close 
sections  of  the  body. 

The  equipment  for  taking  transplants  is  not  complex  and  any 
surgeon  can  do  it  under  any  circumstance. 

The  Yanovich-Chaynskiy  (Davis)  method  is  not  devoid  of  certain 
negative  aspects:  1)  the  cosmetic  effect  is  not  perfect:  scars  often 
have  a  pockmark  effect;  2)  islands  of  skin  on  the  granulated  surface 
are  easily  injured  and  often  are  washed  by  the  wound  discharge. 
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Table  59.  Distribution  of  the  methods 
used  for  pain  relief  with  skin  trans¬ 
plants  related  to  burns. 


(c)MecTHoe  ooe3oo.7nBaHne .  84.8 

Id  )  3iJ)upHuu  trapK03  .  . . I  7,2 

e  I  CnoHnoMoaroaaa  anecreana . I  2,4 

f  |  X.iopaTu.T  n  3<{mp . I  2.4 

g  j  reKcesanoBiiii  aapK03 . j  1.6 


(  j  )  Bee  io  ...I  100,0 


Key:  (a)  type  of  pain  killer;  (b)  percent 
of  cases;  (c)  local  pain  relief;  (d)  ether; 

(e)  spinal  anesthetic;  (f)  chlorethyl  and 
ether;  (g)  hexenal  narcosis;  (h)  chlorethyl 
narcosis;  (i)  local  pain  relief  and  narcosis; 

(j)  total. 

In  order  to  avoid  these  disadvantages,  V.V.  Moskalenko  at  the 
XXIV  All-Union  Congress  of  Surgeons  (1938)  recommended  skin  trans¬ 
plants  by  the  Pyasetskiy-Al ' gar  method  in  the  Krikent  modification. 

The  Pyasetskiy-Al ' gar  method  includes  excision  of  rectangular  pieces 
of  skin  with  dimensions  1  X  1  cm  and  in  shifting  these  pieces  into  the 
depressions  of  granulated  tissue  preliminarily  prepared  carefully  as  a 
bed.  The  Krikent  modification  consists  of  the  fact  that  for  taking 
the  transplant  two  cuts  are  made  which  penetrate  to  the  subcutaneous 
cells;  the  skin  is  excised  in  the  form  of  strips  0.5-0. 6  cm  wide  and 
10-20  cm  long.  If  it  is  necessary  to  cover  a  large  area,  such  strips 
are  placed  in  a  row.  Having  grasped  one  end  of  each  strip  with  tweez¬ 
ers,  gradually  it  is  separated  with  a  scapel  without  the  subcutaneous 
fatty  cells.  After  this,  the  skin  strips  are  laid  on  the  njured  sur¬ 
face  on  dry  gauze  pads  and  gauze  is  applied  on  top  soaked  in  a  warm 
physiological  solution  and  with  the  moisture  well  squeezed  out.  In 
the  area  where  they  are  taken  the  strips  of  cells  are  excised  to  the 
fascia  and  sutures  ar«.  applied  at  the  edge  of  the  skin  and  wound.  The 
bed  is  prepared  in  the  granulated  tissue  with  care  after  which  the  strips 
of  skin  are  cut  into  pieces  0.5-1  cm  long  and  attached  according  to  the 
Pyasetskiy-Al 'glav  method.  The  wound  is  covered  with  previously  pre¬ 
pared  cut  gauze  (in  single  layers)  soaked  in  vaseline;  this  sheet  of 
gauze  remains  on  the  wound  for  4  days  ’’ts  surface  has  a  heated 
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compress  applied  to  it  every  day ,  then  vaseline  bandaging.  The  rebandag¬ 
ing  is  done  daily  for  5  days  and  all  of  the  layers  of  gauze  are  replaced 
and  the  wound  surface  is  irrigated  well  with  a  warm  physiological  solu¬ 
tion;  after  this,  vaseline  bandaging  is  applied  which  is  changed  every 
day.  In  31  cases  of  skin  transplants  after  burns,  the  author  found 
only  4  cases  of  unsuccessful  results  and  in  all  of  these  patients  it 
is  explained  as  an  unfavorable  time  for  the  transplant  because  the 
granulation  was  edematous.  The  average  time  period  for  epithelializa- 
tion  equals  20-25  days.  With  deep  burns  with  pain  relief,  the  best  ef¬ 
fect  was  expected  from  skin  transplants  according  to  the  Filatov  method. 

Skin  transplants  according  to  the  data  of  the  chart  for  fundamental 
characteristics,  in  proportion  to  the  number  of  all  burns  received 
amounted  to  a  total  of  2.5%.  Most  often  the  transplant  was  done  with 
burns  encompassing  up  to  10%  of  the  surface  of  the  body,  in  69.9%  of 
the  total  number  of  skin  transplants; with  burns  from  11  to  20%  of  the 
surface  of  the  body  in  22.4%;  from  21  to  30%  —  in  6.3%;  and  with  burns 
from  31  to  50%  of  the  surface  of  the  body  —  in  1.4%. 

The  frequency  of  skin  transplants  in  relation  to  the  number  of  all 
third  degree  injuries  amounted  to  5.0%;  in  relation  to  the  number  of 
all  burns  of  fourth  degree  it  was  19.4%.  95.0%  of  all  skin  transplants 

were  carried  out  for  third  degree  burns  and  5.0%  for  fourth  degree. 

As  to  the  methods  of  skin  transplants  one  can  note  that  in  41.3% 
of  the  cases  Tirsh  skin  transplants  were  carried  out  and  Yanovich- 
Chaynskiy  (Davis)  skin  transplants  in  34.7%;  other  methods  were  used 
for  the  remaining  24.0%. 

The  maximum  number  (19.9%)  of  burns  received  were  excised  at  1  to 
1  1/2  months  (Table  60) .  The  average  duration  of  treatment  of  the 
injured  including  cases  which  ended  fatally  equaled  57.3  days.  For 
first  degree  burns  it  equaled  16.2,  for  second  degree  burns  28.2  days, 
for  third  degree  burns  82.1  days  and  for  fourth  degree  burns  128.1 
days . 


Table  60.  Distribution  of  the  time  periods 
for  duration  of  treatment  of  burns. 
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Key:  (a)  duration  of  treatment;  (b)  1-9  days; 

(c)  10-19  days;  (d)  20  days-1  month;  (e)  1-1  1/2 
months;  (f)  1  1/2-2  months;  (g)  2-3  months; 

(h)  3-4  months;  (i)  4-5  months;  (j)  5-6  months; 
(k)  6-9  months;  (1)  9-12  months;  (m)  1  year  and 
more;  (n)  percent  of  those  injured. 


The  average  duration  of  treatment  according  to  the  area  of  the 
burn  is  shown  in  Table  61. 


Table  61.  Duration  of  treatment  depending  on 
the  area  of  the  burn. 
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Key:  (a)  area  of  the  burn  in  percent  of  the 
total  body  surface;  (b)  average  duration  of 
treatment  in  days;  (c)  less  than. 


The  decrease  in  average  number  of  days  of  treatment  in  victims 
with  a  damaged  area  from  21%  or  more  is  explained  by  the  fact  that  in 
parallel  with  this  the  fatality  rate  increased  among  the  victims.  For 
instance  with  burns  taking  up  76  to  100%  of  the  total  body  surface  all 
the  patients  died,  having  lasted  on  an  average  of  5.9  days. 


We  will  present  the  average  duration  of  treatment  (including 
those  who  died)  depending  on  the  causes  of  the  injury  (Table  62) . 


Table  62.  Duration  of  treatment  of  burns 
depending  on  the  cause  of  injury. 


Oworn 

(a) 

apoao.iwuTMwiacTb 
j  gyemm  b  aba* 

[c)  XuMfner.KHB . 

36,0 

[d)  ropsiHM  napoM . 

36,6 

e)  KnaHTHOM  h  ropnnefi  rnuneu 

36,9 

(f;  PacKa.ieRHUM  u  pacn.iaB.iea- 
hum  Mera.iJlou . 

57,0 

[  g )  n.iaMCBesi . 

66,5 

[h)  ripome  -f  omora  paenaneaHuM 
. . 

83,0 

Key:  (a)  burns;  (b)  duration  of  treatment  in 
days;  (c)  chemical;  (d)  hot  steam;  (e)  boiling 
water  or  food;  (f)  red  hot  or  melted  metal; 

(g)  flames;  (h)  other  plus  burns  from  incan¬ 
descent  gas. 


One  can  conclude  from  this  that  the  duration  of  treatment  is 
directly  proportional  to  the  depth  of  the  burn  area  and  depends  on 
the  causes  of  injury;  in  particular,  burns  with  flames  require  longer 
treatment  than  burns  from  a  number  of  other  causes. 

The  volume  of  medical  aid  at  evacuation  stages.  Depending  on 
the  stage  of  sanitary  evacuation  and  the  general  state  of  the  victim, 
the  following  measures  are  used  for  burns. 

Company  level  (paramedic) .  The  victim  is  not  undressed  until  he 
is  admitted  where  he  will  be  held  for  treatment.  If  first  aid  is  to 
be  given  at  the  site  of  the  accident  the  following  are  necessary:  a) 
cutting  of  the  clothes  around  the  injured  section;  b)  the  pieces  of 
underclothing  stuck  to  the  skin  are  not  removed;  c)  no  lubricant  is 
applied  to  the  burn  surface;  d)  aseptic  (dry)  bandages  are  applied. 
With  limited  burns  the  patient  is  evacuated  (lying  down)  to  DMP 
(Division  medical  station) . 

With  extensive  burns,  it  is  expedient  to  use  special  antiburn 
bandaging  (of  the  T.T.  Luk'yanov  type) .  Emergency  evacuation  (lying 
down)  to  the  PMP  (Regimental  medical  station) . 
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The  battalion  medical  post  (paramedic) .  Measures  are  the  same  as 
at  the  company  level  if  first  aid  was  not  given  there. 

With  extensive  burns  —  abundant  warm  drinks,  wine,  injection  of 
morphine  and  a  heart  stimulant  (camphor,  caffeine) . 

Immobilization  of  the  damaged  extremity,  emergency  evacuation 
(lying  down)  at  the  PMP  (Regimental  medical  station)  and  if  this  is 
not  possible  directly  to  the  DMP  (Division  medical  station) . 

In  the  cold  part  of  the  year  it  is  recommended  that  the  victim  be 
warmly  covered. 

The  regimental  medical  post  (physician) .  The  volume  of  medical 
assistance  is  the  same  as  of  the  BMP  (Battalion  medical  aid  station) 
without  examination  of  the  burn  sections.  Antitetanus  serum  is  in¬ 
jected. 

For  extensive  burns  —  keep  the  patient  warm  and  give  plenty  of 

hot  fluid  to  drink;  when  there  are  signs  of  shock  give  morphine, 

cardiac  stimulants,  transfusion  of  plasma  or  blood  or  injection  of 
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a  5%  solution  of  glucose  (300-500  cm  ) . 

Only  with  an  improvement  in  the  general  condition  of  the  victim 
should  he  be  evacuated  (stretcher)  to  the  division  medical  station  or 
the  mobile  surgical  field  hospital. 

The  division  medical  station.  With  admission  of  the  victim  with 
limited  burns  1-2  cm^  of  1%  morphine  is  injected. 

Surgical  treatment  of  the  burns  is  done:  complete  removal  of 
clothing  and  bandaging,  cleansing  of  the  burn  surface  removing  bits 
of  underclothing;  thorough  washing  of  the  skin  surrounding  the  burn 
and  the  burn  surface  itself  with  soap  suds  using  a  gauze  pad;  abundant 
irrigation  with  warm  hot  water  and  then  a  physiological  solution  of 
common  salt;  drying  of  the  skin  surrounding  the  burn  with  gauze  pads, 
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application  of  bandages  with  sterile  vaseline  and  fastening  with 
average  pressure  over  the  area  of  the  burn.  On  the  extremities  ad¬ 
ditionally  a  circulation  gypsum  bandaging  must  be  applied  to  the 
three  layers. 

For  broad  burns  primarily  it  is  necessary  to  thoroughly  examine 
the  victim;  with  any  signs  of  shock  he  must  be  put  into  an  antishock 
tent  where  a  whole  arsenal  of  antishock  measures  can  be  taken;  heating 
the  patient,  hot  tea,  wine,  morphine,  cardiac  stimulants,  transfusion 
of  plasma  or  blood  (300-500  cm*) ,  intravenous  injection  of  a  30%  solu¬ 
tion  of  sodium  trisulfate  (20  cm*)  or  a  4%  solution  of  soda  (40  cm'*)  . 
Only  after  the  desired  bringing  of  the  victim  out  of  the  state  of 
shock  is  primary  treatment  of  the  burn  begun  (see  above) . 

With  dauaae  over  large  areas  requiring  prolonged  treatment  the 
victim  who  is  suffering  a  general  severe  state  is  evacuated  to  a 
treatment  institution  of  the  army  or  front. 


CHAPTER  V 

COMPLICATIONS 

The  course  of  burns,  particularly  in  combat  conditions,  can  often 
be  extended  due  to  various  complications  which  basically  are  divided 
into  two  large  groups:  1)  early  (general)  complications  and  2)  later 
(local)  complications. 

The  first  group  includes:  a)  shock,  b)  toxemia,  c)  septico-tox- 
emia  or  sepsis,  d)  tetanus,  e)  complications  in  internal  organs;  of 
these  primarily  we  should  note  diseases  of  the  lung,  cardiovascular 
system,  kidneys,  liver,  and  central  nervous  system. 

The  complications  of  the  later  period  primarily  of  the  burned 
surface  include:  erysipelas,  phlegmons,  bedsores,  ulcers  which  do  not 
heal,  disfiguring  scars  and  contractures. 

An  analysis  of  the  data  of  the  chart  of  fundamental  characteris¬ 
tics  indicates  that  a  different  type  of  complication  was  observed 
after  the  burns  in  39.9%  of  the  cases  out  of  the  entire  number  of 
victims. 
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If  we  assume  that  the  total  number  of  complications  is  100,  then 
in  42.0%  of  the  cases  early  (general)  complications  are  noted  and  in 
58.0%  later  (local)  complications.  Distribution  of  the  groups  of 
complications  is  shown  in  Table  63. 


Table  63.  Distribution  of  different  complications  after  burns. 
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Key:  (a)  early  (general)  complications;  (b)  percent;  (c)  late 
(local)  complications;  (d)  shock;  (e)  toxemia;  (f)  sepsis; 

(g)  tetanus;  (h)  involving  the  eyes;  (i)  involving  the  lungs; 

(j)  involving  the  cardiovascular  system;  (k)  involving  the 
central  nervous  system;  (1)  other;  (m)  contractures;  (n)  ulcers 
not  healing  for  a  long  time;  (o)  disfiguring  scars;  (p)  ery¬ 
sipelas;  (q)  phlegmons;  (r)  bedsores;  (s)  total. 


Variation  and  distribution  of  different  complications  were  ob¬ 
served  according  to  the  year  of  the  war  (in  percent)  for  instance, 
the  frequency  of  shock  among  other  complications  amounted  to  0.7%  in 
the  first  year  of  the  war  and  2.3%  in  the  fourth  year  of  the  war; 
toxemia  —  9.8%  in  the  first  year  of  the  war  and  13.8%  in  the  fourth 
year  of  the  war.  Variation  in  frequency  of  other  early  and  late 
complications  was  expressed  only  in  tenths  of  a  percent.  This  in¬ 
crease  of  basic  complications  for  burns  in  the  fourth  year  of  the  war 
can  be  explained  by  the  fact  that,  in  the  first  place,  with  the  pas¬ 
sage  of  time  the  physician  can  better  diagnose  shock  and  toxemia  and 
secondly,  the  victims  with  burns  were  brought  into  the  treatment  in¬ 
stitutions  much  more  rapidly  (from  the  moment  of  injury) . 

Basically  one  can  note  that:  1)  the  early  (general)  complications 
after  burn  trauma  amounted  to  16.7%  of  the  number  of  burn  victims  for 
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local  (late)  complications  —  23.2%;  2)  the  number  of  different  com¬ 
plications  after  burns  in  relation  to  all  burn  victims  in  the  first 
year  of  the  war  was  minimum;  it  gradually  increased  with  time  which  is 
obviously  due  to  the  experience  acquired  by  the  surgeons  when  diagnos¬ 
ing  these  complications. 

Table  64  shows  the  distribution  of  complications  depending  on  the 
cause  of  injury;  from  this  it  is  obvious  that  in  4/5  of  all  cases  of 
complications  one  observes  the  most  severe  with  burns  from  flames;  in 
second  place  are  complications  in  burns  caused  by  boiling  water  or  hot 
food  (4.7%);  third  are  complications  in  chemical  burns  (2.9%)  etc. 


Table  64.  Distribution  of  different  complications  in 
burns  depending  on  the  cause  of  injury. 
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Key;  (a)  complications  (in  percent) ;  (b)  cause  of  the 
burn;  (c)  flames;  (d)  boiling  water  and  hot  food;  (e) 
chemical  burn;  (f)  red  hot  and  melted  metal;  (g)  hot 
steam;  (h)  other  (plus  red  hot  gases);  (i)  total;  (j) 
early  (general)  complication;  (K)  late  (local)  com¬ 
plications. 


However,  considering  the  frequency  of  early  (general)  compli¬ 
cations  in  relation  to  the  number  of  all  victims  from  various  causes, 
we  see  that  the  early  (general)  complications  most  often  were  observed 
with  burns  from  hot  steam  (20.4%);  the  next  largest  part  of  compli¬ 
cations  were  burns  from  flame  (20.3%);  with  chemical  burns  they 
amounted  to  10.0%  and  with  the  effect  of  red  hot  or  melted  metal  — 
9.6%;  with  burns  from  boiling  water  or  hot  food  this  was  6.8%  and 
from  other  causes  (including  red  hot  gases)  —  17.5%. 
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The  relationship  between  early  and  late  complications,  depending 
on  the  cause  of  the  burns  is  approximately  the  same  with  small  ex¬ 
ceptions;  for  example,  with  burns  from  red  hot  or  melted  metal,  local 
complications  were  encountered  twice  as  often  as  general  complications 
and  with  injury  from  hot  steam  the  early  general  complications  were 
observed  twice  as  often  as  the  local  late  aftereffects  of  burns.  This 
is  so  obvious  that  it  does  not  require  further  explanation. 

The  frequency  of  different  complications  with  burns,  depending  on 
the  degree  of  injury,  is  shown  in  Table  65. 

Table  65.  Relationship  of  complications  to 
the  degree  of  damage. 
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Key:  (a)  degree  of  the  burn;  (b)  percent  of 
victims,  burns;  (c)  of  these,  the  complica¬ 
tions  existed;  (d)  early  (general) ;  (e)  later 
(local);  (f)  total;  (g)  total. 

It  is  apparent  from  Table  65  that  while  first  degree  burns  had 
complications  of  only  7.9%  of  the  victims,  during  the  course  of 
second  degree  burns,  13.3%  of  the  cases  became  complicated;  with 
third  degree  burns  this  was  71.1%  of  the  cases  and  with  fourth  degree 
all  of  the  victims  had  one  or  another  complication.  However,  if  one 
looks  at  the  frequency  of  early  (general)  complications  in  relation 
to  the  number  of  all  burn  victims  of  one  or  another  degree,  then  we 
see  that  with  first  degree  the  early  (general)  complications  were  ob¬ 
served  in  2.6%  of  the  victims;  in  second  degree  only  in  8.7%;  with 
third  degree  —  in  25.8%;  and  with  fourth  degree  burns  —  even  in 
69.4%  of  the  victims.  While  second  degree  burns  most  often  cause 
general  (8.7%)  oftener  than  local  (4.5%)  complications,  with  third 
degree  burns,  on  the  other  hand,  the  late  (local)  complications 


728 


(45.3%)  exceed  by  almost  two  the  general  (25.8%)  mainly  because  often 
limited  third  degree  burns  cannot  have  general  complications  and  the 
local  aftereffects  of  the  burns  are  observed  here  almost  as  a  rule. 


As  to  the  dependence  of  complications  on  the  area  of  the  burn,  as 
we  see  from  Table  66,  with  damage  to  10%  of  the  body  surface,  compli¬ 
cations  were  observed  in  31.8%  of  the  cases;  with  burns  over  11  to  20% 
of  the  body  surface  —  in  97.9%;  with  more  extensive  damage  each  vic¬ 
tim  on  the  average  had  more  than  one  complication  and  only  with  burns 
from  76  to  100%  of  the  body  surface,  as  a  result  of  rapid  death  was 
there  only  one  complication  (shock)  from  which  the  victim  died. 


Table  66.  Dependence  of  complications  on 
the  area  of  the  burn. 
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body  surface;  (b)  percent  of  victims  from 
burns;  (c)  complications  which  they  had; 
(d)  early  (general) ;  (e)  late  (local) ; 

(f)  total;  (g)  less  than;  (h)  total. 


Considering  the  frequency  of  early  (general)  complications  in 
relation  to  the  number  of  all  burn  victims  with  various  areas  of  the 
burn,  it  can  be  established  that  injury  to  10%  of  the  total  body  sur¬ 
face  the  early  (general)  complication  set  in  in  10.9%  of  the  victims; 

with  burns  over  11  to  20%  this  figure  was  51.8%;  with  21-30%  of  the 

body  surface  it  was  79.5%;  with  areas  covering  31-50%  of  the  body 

surface  it  was  83.9%;  with  more  extensive  injury  100%  of  the  victims 

died. 


From  a  quantitive  relationship  between  the  onset  of  early  and  x^te 
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complications,  depending  on  the  area  of  the  burn,  it  is  obvious  that 
at  the  time  of  injury  to  10%  of  the  body,  late  complications  exceeded 
by  almost  two  the  early;  with  more  extensive  burns  beginning  at  11%, 
one  encountered  significantly  more  frequent  early  (general)  complica¬ 
tions.  For  instance,  with  injury  to  11-20%  of  the  total  body  surface, 
early  complications  were  encountered  somewhat  more  often  than  the 
late;  with  burns  over  21-30%  of  the  total  surface  of  the  body  it  was 
almost  1  1/2  times  more  frequent;  with  injury  to  31-50%  of  the  body 
surface,  the  number  of  early  complications  in  comparison  with  late, 
increased  by  almost  3  1/2  times;  with  burns  covering  51-75%  of  the 
body  —  by  almost  7  times;  with  total  burns,  100%  of  the  cases  showed 
only  one  early  complication.  The  larger  the  burn  area,  the  earlier 
death  ensued  long  before  local  complications  occurred. 

If  one  attempts  to  explain  the  frequency  of  complications  de¬ 
pending  on  the  number  of  stages  of  sanitary  evacuation  the  victim  has 
passed  through  (Table  67) ,  then  it  can  be  established  that  in  parallel 
with  the  increase  in  number  of  stages  passed,  the  total  number  of  com¬ 
plications  with  burns  gradually  increased;  in  other  words,  the  oftener 
the  victim  went  from  stage  to  stage  the  more  the  number  of  complica¬ 
tions  increased.  Beginning  with  the  fifth  stage  of  sanitary  evacua¬ 
tion,  the  number  of  complications  gradually  began  to  decrease. 

This  increase  in  the  number  of  complications  after  extensive 
burns  which  parallels  the  increase  in  number  of  stages  passed  can  be 
explained  by  the  exceptionally  severe  condition  of  the  victim  immedi¬ 
ately  after  injury  and  the  necessity  to  take  him  as  fast  as  possible 
in  proper  conditions  for  effective  treatment  both  from  the  point  of 
view  of  his  general  condition  and  from  the  point  of  view  of  the  burn 
injury. 

The  possibility  of  a  diagnosis  in  greater  depth  of  different  com¬ 
plications  in  the  patients  with  burns  which  can  be  done  at  larger 
treatment  institutions  with  high  qualified  surgical  teams  is  not 
excluded  here. 
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Table  67.  Distribution  of  complications  in  burns  depending 
on  the  number  of  stages  passed. 
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(c)  firsc;  (d)  second;  (e)  third;  (f)  fourth;  (g)  fifth; 
(h)  sixth;  (i)  seventh;  (j)  eighth;  (k)  ninth;  (1)  total; 
(m)  in  all;  (n)  early  (general);  (o)  late  (local). 


If  we  take  the  total  number  of  victims  treated  for  burns  by 
various  methods  and  attempt  to  establish  the  number  in  whom  compli¬ 
cations  have  occurred  depending  on  the  treatment  method,  then  it 
seems  that  with  the  closed  method  of  treatment  for  burns  the  number 
of  complications  was  minimum  (27.7%)  and  with  the  open  it  was  con¬ 
siderably  larger  (35.6%);  with  a  combination  method  it  was  twice  as 
high  as  with  the  open  (72.8%)  or  four  times  greater  than  treating 
burns  with  bandages  (Table  68) . 


Table  68.  Frequency  of  complications  after 
burns  depending  on  the  treatment  method. 
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Key:  (a)  complications  (in  percent) ;  (b)  total 
complications  out  of  the  number  of  those  treated 
in  percent;  (c)  treatment  method;  (d)  closed; 

(e)  semiopen;  (f)  open;  (g)  mixed;  (h)  early  (general) ; 
(i)  late  (local);  (j)  total. 


The  dependence  both  of  the  early  and  the  late  complications  on 
different  treatment  methods  for  burns  is  presented  in  Tables  69  and  70. 


Table  69.  Frequency  of  different  early  complications 
after  burns  depending  on  the  treatment  method. 
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Table  70.  Frequency  of  different  late  complications 
after  burns  depending  on  the  treatment  method. 
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ercent) ;  (b)  treatment  method; 

(c)  contractures;  (d)  ulcers  not  healing  for  a  long  time; 

(e)  disfiguring  scars;  (f)  erysipelas;  (g)  phlegmons; 

(h)  bedsores;  (i)  other;  (j)  total;  (k)  closed;  (1)  semi¬ 
open;  (m)  open;  (n)  mixed;  (o)  total. 

Comparing  the  frequency  of  early  (general)  complications  with 
different  methods  for  treating  burns  (Table  69) ,  one  can  note  that 
these  complications  with  a  closed  method  of  treatment  are  encountered 
much  less  often  than  with  treatment  by  other  methods;  in  particular, 
this  applies  to  shock,  sepsis,  partically  to  toxemia  and  to  compli¬ 
cations  involving  the  lungs. 


A  similar  picture  can  be  established  for  late  (local)  complica¬ 
tions  (Table  70) .  All  of  this  makes  it  possible  to  conclude  that  the 


open  method  of  treatment  of  burns,  particularly  in  wartime,  from  the 
point  of  view  of  subsequent  complications,  is  not  correct  and  must  in 
the  future  give  way  to  treatment  of  burns  using  bandages. 

A.  Shock.  Shock  most  often  is  the  complication  for  extensive 
burns  even  from  the  moment  of  injury  but  sometimes  it  can  set  in  later 
on  especially  as  a  result  of  prolonged  or  multiple  transportation  of 
the  victim  immediately  after  the  burn  occurs.  At  the  time  of  hospi¬ 
talization  often  one  encounters  a  patient  with  burns  who  is  in  a  state 
of  primary  shock;  usually  at  this  time  the  physician  must  most  often 
work  with  secondary  burn  shock. 

According  to  the  material  of  the  chart  of  fundamental  character¬ 
istics,  pronounced  shock  is  apparent  in  2.0%  of  the  total  number  of 
burn  cases. 

Frequency  of  shock  in  relation  to  the  total  number  of  patients 
with  burns  for  World  War  II  is  the  following:  in  the  first  year  — 

0.7%  of  the  cases;  in  the  second  —  1.9%;  in  the  third  —  2.2%;  in 
the  fourth  year  of  the  war  —  2.3%  of  the  cases. 

Year  by  year  the  increase  in  the  number  of  shock  cases  with  burns 
can  be  explained,  primarily,  by  more  careful  diagnosis  of  shock  and, 
secondly,  by  earlier  and  more  widespread  hospitalization  of  victims 
in  treatment  institutions  with  highly  qualified  teams. 

Most  often  shock  was  observed  at  the  first  stage  of  sanitary 
evacuation  (36.2%  of  the  total  number  of  shock  cases),  burn  cases  in 
a  state  of  shock  are  encountered  twice  as  infrequently  at  the  second 
stage  (17.3%),  even  less  often  at  the  third  (12.1%)  and  even  at  the 
fourth  (12.9%)  the  stage  of  evacuation.  At  subsequent  stages,  shock 
was  encountered  much  less.  The  essential  point  here  is  that  compli¬ 
cation  after  burns  must  be  local  only  at  the  first  stage  because  before 
this  the  victim  was  not  brought  out  of  the  stage  of  shock  and  any 
transporting  of  him  to  another  treatment  institution  is  absolutely 
contraindicated.  There  is  a  basis  for  thinking  that  sometimes  a 
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shock  state,  absent  or  at  a  minimum  immediately  after  the  burn,  oc¬ 
curring  later  on  in  certain  cases  could  have  been  caused  by  transferring 
the  victim  to  the  treatment  institution  where  he  underwent  surgical 
treatment  and  subsequent  treatment.  In  a  number  of  cases  this  was 
actually  so;  it  is  confirmed  by  data  on  the  time  first  aid  is  given 
for  shock:  only  in  42.8%  was  first  aid  for  shock  given  immediately; 
in  19.5%  of  victims  emergency  measures  were  taken  to  bring  the  patient 
out  of  shock  1-2  hours  after  injury;  in  the  same  number  of  patients 
(19.5%)  3-6  hours  after  the  burn;  in  5.2%  after  7-12  hours  and  in 
11.7%  of  the  patients  13-24  hours  later;  in  the  other  patients  it  was 
even  later. 

Least  often  (0.8%)  the  appearance  of  shock  was  found  with  burns  on 
less  than  10%  of  the  total  surface  of  the  body  and  3.2%  with  an  area 
of  the  burn  from  11  to  20%;  in  10.7%  of  the  cases  there  was  shock  for 
burns  covering  21-30%  and  25.3%  for  burns  covering  36-50%;  in  41.5% 
of  cases  of  burns  covering  51-75%  of  the  body  surface,  etc.  In  a 
tremendous  majority  of  cases,  the  antishock  measures  (morphine, 
cardiac  preparations,  blood  transfusion  and  antishock  fluid)  were 
conducted  by  a  physician  (72.5%);  in  tne  remaining  cases  it  was  done 
by  average  medical  personnel. 

Most  often  shock  occurred  with  burns  from  flames  (2.5%);  in  2.4% 
of  the  cases  shock  was  observed  for  other  types  of  burns  (including 
damage  from  red  hot  gases);  in  1.2%  of  the  victims  the  appearance  of 
shock  was  noted  in  chemical  burns. 

As  one  would  expect,  most  often  (19.4%)  the  appearance  of  shock 
occurred  in  fourth  degree  burns;  least  often  (3.2%)  with  third  degree 
burns  and  only  in  0.8%  of  those  who  had  received  second  degree  burns. 

As  to  the  connection  between  frequency  of  complication  with  shock 
and  the  method  of  treatment,  with  a  closed  method  of  treatment  shock 
was  observed  only  in  1.1%  of  the  cases;  with  an  open  method  of  treat¬ 
ment  shock  was  reported  in  3.2%;  with  a  combined  method  it  was  found 
in  2.6%  of  the  cases.  Remembering  that  the  combined  method  first  is 
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open  treatment  and  then  treatment  under  bandages,  one  can  consider 
that  with  the  open  method  of  treatment  shock  occurred  in  2.9%  of 
the  cases  or  almost  twice  as  often  as  treatment  under  bandages. 

B.  Toxemia.  Toxemia  usually  develops  or  more  acurately  it  is 
caught  clinically  as  a  result  of  the  patient  coming  out  of  the  state 
of  shock. 

Toxemia  was  observed  as  an  early  complication  after  burns  in 
11.8%  of  all  victims. 

In  the  first  year  of  the  war,  toxemia  was  observed  in  9.8%  of 
all  persons  receiving  burns  for  that  period;  in  the  second  year  it 
was  observed  in  ’  '.9%,  in  the  third  in  11.1%  and  in  the  fourth  in 
13.8%  of  the  victims. 

A  certain  increase  in  frequency  of  this  complication  according 
to  the  year  of  the  war  is  explained,  like  shock,  by  an  improvement 
in  diagnostics  in  the  later  years  of  the  war.  Particularly  often 
toxemia  was  observed  in  the  first  stages  of  sanitary  evacuation  be¬ 
cause  it  set  in  as  a  result  of  shock  and  clinically  was  often  difficult 
to  distinguish  from  shock. 

As  to  the  relationship  of  this  complication  to  the  cause  of  the 
burns,  one  should  note  that  in  14.4%  of  the  cases  it  was  observed  with 
burns  from  flames,  in  12.1%  from  other  reasons  related  to  red  hot 
gases,  in  5.6%  in  cases  of  burns  from  boiling  water  or  hot  food  and 
40.4%  in  burns  from  steam;  in  6.7%  of  the  observations  the  appearance 
of  toxemia  was  recorded  for  chemical  burns . 

In  30.6%  of  the  victims  toxemia  developed  with  fourth  degree 
burns;  in  18.6%  with  third  degree  burns;  in  6.2%  with  second  degree 
burns . 

And  like  shock, toxemia  occurred  least  often  (8.2%)  with  burns  of 
less  than  10%  of  the  total  body  surface;  in  39.0%  of  the  cases  it  was 
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encountered  with  burns  from  11  to  20%,  in  50.8%  with  damage  to  21-30%; 
in  38.0%  it  occurred  with  damage  to  31-50%  of  the  body  surface,  etc. 

Relative  to  the  relationship  of  occurrence  of  toxemia  to  time  first 
aid  was  given, it  was  established  that  in  almost  half  of  the  victims 
(46.3%)  with  toxemia , first  aid  for  burns  had  been  given  immediately 
after  injury.  Toxemia  was  observed  in  18.0%  of  those  who  received 
first  aid  1-2  hours  after  injury  and  in  9.5%  in  those  receiving  first 
aid  3-6  hours  after  the  burn  and  in  15.6%  who  received  first  aid  in 
the  interval  from  13  to  24  hours  after  injury. 

As  to  the  effect  of  various  methods  of  treatment  on  the  develop¬ 
ment  of  toxemia,  it  was  established  that  with  the  closed  method  of 
treatment  of  burns,  toxemia  showed  up  in  7.3%  treated  with  bandages; 
with  a  semiopen  method  this  complication  was  observed  in  13.6%  of  the 
cases  and  with  an  open  method  in  12.9%;  with  a  combined  method  it 
appeared  in  21.2%.  Thus  with  an  open  method  of  treatment  of  burns 
toxemia  occurred  in  16.7%,  that  is,  almost  2  1/2  times  more  often 
than  with  treatment  in  bandages. 

C.  Septicotoxemia  or  sepsis,  has  all  the  characteristics  of  a 
general  acute  suppurative  infection.  According  to  bibliographical 
data,  the  course  of  extensive  burns  is  complicated  by  sepsis  on  th*i 
average  in  1.7-2%  of  the  cases. 

This  complication  in  the  first  year  of  the  war  was  observed  in 
1.1%  of  all  persons  receiving  burns  in  that  period;  in  the  second 
year  in  1.2%,  in  the  third  in  1.0%  and  in  the  fourth  1.3%  of  all 
persons  receiving  burns. 

As  one  see  from  what  has  been  presented  above,  the  frequency  of 
this  complication  with  burns  is  more  or  less  constant  and  depends  on 
the  severity  of  injury. 

The  causes  for  the  slight  increase  in  the  present  of  complica¬ 
tions  of  burns  from  sepsis  during  the  last  year  of  the  war  is  due  to 
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improvement  in  recognizing  it  with  severe  burns. 


As  to  the  effect  of  the  number  of  stages  which  the  victims 
have  gone  through  for  sanitary  evacuation  on  frequency  of  sepsis, 
as  one  would  expect,  in  only  13.2%  of  observations  was  sepsis  noted 
at  the  first  stage;  the  largest  number  of  this  complication  with 
severe  burns  was  reported  in  the  third  (26.5%)  and  fourth  (23.5%) 
stage  of  sanitary  evacuation;  at  the  fifth  and  at  the  second  stages 
sepsis  was  recorded  for  a  total  of  10.3%  of  the  cases.  With  burns 
by  flames  and  also  from  other  causes  including  red  hot  gases,  sepsis 
was  observed  in  1.0%  of  the  cases  and  with  chemical  burns  in  0.8%; 
least  often  sepsis  was  observed  with  injury  by  red  hot  or  melted  metal 
(0.6%)  and  also  boiling  water  and  hot  food  (0.2%). 

Just  like  the  other  general  complications,  sepsis  most  often  was 
encountered  with  fourth  degree  burns  (16.6%);  with  third  and  second 
degree  burns  it  was  encountered  much  less  often;  in  2.1%  with  third 
degree  burns  and  in  0.2%  with  second  degree. 

Sepsis  was  encountered  most  often  with  burn  damage  over  21  to  30% 
of  the  body  surface  (16.0%)  and  also  from  31  to  50%  (19.5%).  It  was 
established  that  with  the  closed  method  of  treatment  sepsis  occurred 
only  in  0.5%  of  the  cases,  with  the  semiopen  in  2.3%,  in  the  open 
method  in  1.3%  and  with  a  combined  method  in  2.3%;  with  the  open  and 
combined  method  of  treatment,  sepsis  was  observed  in  1.7%,  that  is, 
three  times  more  often  than  with  the  closed  method. 

Complications  involving  internal  organs.  In  elderly  and  exhausted 
patients  with  burns  often  one  observes  different  complications  of  the 
internal  organs  particularly  the  lungs,  kidneys,  cardiovascular  and 
central  nervous  systems. 

Complications  involving  the  lungs  (bronchopneumonia,  pneumonia, 
bronchitis,  etc.)  is  the  most  frequent  accompaniment  for  burns  but 
with  a  severe  condition  of  the  victim  they  are  rarely  considered. 

Most  often  these  complications  are  encountered  with  damage  to  the 


737 


face  and  anterior  part  of  the  chest  cage  by  flames,  apparently,  as  a 
result  of  the  direct  effect  of  the  vapor  or  smoke  on  the  upper  res¬ 
piratory  tracts  and  also  as  a  result  of  limitation  of  respiratory 
movement  of  the  chest  cage.  Complications  involving  the  lungs,  ac¬ 
cording  to  the  material  on  the  chart  of  fundamental  characteristics, 
was  observed  in  0.4%  of  the  cases. 

Complications  involving  the  cardiovascular  system  in  relation  to 
all  persons  who  received  burns,  according  to  the  materials  on  the 
chart  for  fundamental  characteristics,  amounted  to  0.03%.  With  burns 
one  fairly  rarely  encounters  complications  involving  the  central 
nervous  system:  only  one  case  of  such  a  complication  was  recorded 
which  was  diagnosed  as  intoxication  psychosis  ending  in  recovery  of 
the  patient. 

Late  (local)  complications.  The  late  (local)  complications  in¬ 
clude  contractures,  ulcers  which  do  not  heal  for  a  long  time  after 
burns,  scars,  erysipelatous  inflammation,  bedsores,  phlegmons,  etc. 

All  of  these  complications  are  often  encountered  after  burns. 

Contractures.  According  to  the  material  of  the  chart  of  funda¬ 
mental  characteristics,  contractures  after  burns  occur  in  8.1%  of 
all  burn  cases  and  of  those  who  receive  burns  of  the  extremities  in 
14.8%  of  the  cases. 

According  to  the  year  of  the  war,  these  complications  were  ob¬ 
served  (in  percentage  of  the  number  of  burns  received  for  the  appro¬ 
priate  period):  in  the  first  year  of  the  war  in  6.0%;  in  the  second 
year  —  in  7.3%;  in  the  third  year  in  9.1%  and  in  the  fourth  —  9.7%. 

The  increase  in  number  of  contractures  in  the  second  and  succeed¬ 
ing  years  of  the  war  is  explained  by  more  careful  diagnosis  of  these 
complications  in  the  second  half  of  the  war. 

The  majority  of  contractures  (10.9%)  was  observed  after  burns  by 
flame;  5.1%  of  the  contractures  are  due  to  burns  from  red  hot  or 
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melted  metal,  3.2%  from  chemical  burns,  1.7%  from  burns  by  boiling 
water  or  hot  food.  As  one  would  expect,  the  contractures  most  often 
were  encountered  with  third  degree  burns  (17.7%),  and  much  less  often 
with  second  degree  burns  (1.3%). 

Least  often,  contractures  (7.2%)  were  observed  with  burns  over 
less  than  10%  of  the  total  body  surface;  in  19.0%  with  burns  from  11 
to  20%  of  the  body  surface;  in  further  parallel  the  increase  in  area 
of  the  burn,  the  number  of  contractures  decreased  because  victims  with 
more  extensive  burns  died  much  sooner  than  contractures  would  develop. 

With  a  closed  method,  contractures  were  observed  in  4.9%  of  all 
those  treated  with  bandages  and  with  the  semiopen  —  in  11.3%;  in 
those  treated  with  the  open  method  in  5.6%  and  with  the  combined 
method  in  18.5%  of  all  persons  who  had  received  burns. 

An  increase  in  the  number  of  contractures  when  treating  burns 
with  an  open  method  is  one  of  the  basic  indications  for  transferring 
to  treatment  of  victims  with  bandages. 

Ulcers  which  do  not  heal  for  a  long  time  are  also  one  of  the  most 
frequent  complications  after  burns.  Usually  they  form  from  insignifi¬ 
cant  granulated  surfaces  after  burns  from  which  the  victim  often  has 
been  released  for  ambulatory  treatment;  in  a  number  of  cases  these 
granulated  surfaces  change  over  to  ulcers  which  do  not  heal  sometimes 
requiring  many  months  of  treatment  to  eliminate  them. 

This  complication  was  observed  in  6.4%  of  all  persons  who  had 
received  burns. 

We  will  show  the  distribution  of  ulcers  which  do  not  heal  for  a 
long  time  according  to  the  year  of  the  war:  in  the  first  year  of  the 
war  they  amounted  (of  the  number  of  those  who  received  burns  for  this 
period)  to  7.4%,  in  the  second  year  to  7.0%,  in  the  third  year  to 
6.3%  and  in  the  fourth  year  to  1.7%. 


The  decrease  in  frequency  of  this  complication  in  the  third  and 
particularly  in  the  last  year  of  the  war  is  explained  by  a  number  of 
prophylactic  measures  for  combatting  the  ulcers  formed,  improving 
treatment  of  the  latter  and  mainly  keeping  the  victims  in  hospitals 
until  complete  recovery  particularly  after  the  battalions  begin  to 
return  patients  who  had  recovered  from  these  complications  for  treat¬ 
ment  in  the  hospitals. 

In  9.4%  of  the  cases  of  wounds  which  do  not  heal  for  a  long  time, 
various  causes  were  established  including  red  hot  gases;  in  9.0%  with 
burns  from  red  hot  or  melted  metal,  in  7.7%  with  burns  from  flame  and 
2.4%  with  burns  from  boiling  water  or  hot  food. 

As  one  would  expect  this  complication  usually  arose  with  third 
degree  damage  (13.8%).  With  burns  over  10%  of  the  body  surface  the 
ulcers  which  did  not  heal  for  a  long  time  were  observed  in  6.1%  of 
the  victims;  with  the  burn  area  11  to  20%  —  in  11.5%. 

It  was  established  that  with  a  closed  method  of  treatment  of 
burns,  ulcers  which  do  not  heal  for  a  long  time  occurred  in  6.6%  of 
the  cases,  with  a  semiopen  method  in  4.5%  and  with  an  open  method  in 
1.8%;  with  a  combined  treatment  it  occurred  in  11.6%  of  the  cases. 

Disfiguring  scars  as  a  complication  after  burns  were  observed 
in  5.7%  of  all  cases.  This  complication  comprises  the  number  of  those 
who  had  received  burns  for  a  given  period  in  the  first  year  of  the 
war  at  5.5%,  in  the  second  year  at  5.2%,  in  the  third  year  at  6.7% 
and  in  the  fourth  year  at  5.5%. 

Most  often  it  was  observed  in  the  last  five  stages  of  sanitary 
evacuation  (23.0%)  somewhat  less  often  in  the  last  four  stages  (20.3%), 
the  last  three  stages  (15.0%)  and  the  last  six  stages (11 .6%) . 

In  the  vast  majority  of  cases  disfiguring  scars  appeared  after 
burns  by  flames  (7.1%)  just  as  they  often  occurred  from  other  reasons 
including  redhot  gases  (7.0%)  and  significantly  less  often  in  burns 


from  boiling  water  or  hot  food  (3.3%)  etc.  After  third  degree  burns 
the  scars  were  apparent  in  11.7%  of  the  cases  and  with  second  degree 
in  0.6%. 

When  the  area  of  the  burn  was  less  than  10%  of  the  total  body 
surface,  scars  were  observed  in  5.0%  of  the  cases;  with  a  burn  from 
11  to  20%  it  was  apparent  in  13.0%  of  the  victims. 

With  a  closed  method,  the  scars  were  noted  in  4.0%  of  the  cases 
and  with  a  semiopen  method  in  4.5%;  in  an  open  method  it  was  noted  in 
3.9%  and  with  a  combined  method  11.5%. 

There  is  a  basis  for  proposing  that  the  open  method  of  treatment 
of  burns  is  the  cause  of  this  complication  no  more  often  than  other 
methods  of  treatment  of  burns. 

Erysipelatous  inflammation  was  observed  just  as  often  both  in 
the  first  days  after  the  burn,  and  in  the  period  of  epithelialization 
of  the  burned  surface.  An  analysis  of  literature  available  on  this 
question  shows  that  in  the  vast  majority  of  cases  erysipelatous  in¬ 
flammation  occurred  with  the  open  method  of  treatment  of  burns.  Dur¬ 
ing  World  War  II  this  complication  was  observed  in  0.6%  of  all  those 
who  received  burns  and  amounted  to  2.4%  of  all  late  complications. 

Phlegmons.  Phlegmons  in  patients  with  burns  were  rarely  observed, 
predominantly  in  severe  cases.  They  are  observed:  1)  when  treating 
burns  with  coagulation  substances  when  on  the  injured  surface  a  tight 
scab  forms  under  which  the  suppurative  content  can  form  with  gradual 
separating  tissue;  2)  after  subcutaneous  injection  of  different  me¬ 
dicinal  substances  with  an  areactive  state  of  the  organism;  3)  with 
the  appearance  of  septicopyemia  on  different  parts  of  the  body. 

Bedsores.  Most  often  they  are  observed  with  the  open  method  of 
treatment  which  makes  release  of  the  patient  much  more  difficult; 
prolonged  immobility  and  forced  positions  for  the  victim  often  result 
in  this  aftereffect  during  burns. 
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Bedsores  were  observed  in  0.2%  of  all  patients  with  burns.  In 
the  first  year  of  World  War  II,  bedsores  occurred  in  0.3%  of  the 
cases,  and  in  the  second  year  in  0.2%;  in  the  third  year  only  in 
0.1%  of  the  cases,  in  the  last  year  of  the  war,  bedsores  were  noted 
in  0.3%  of  the  victims. 

With  the  open  method  of  treatment  they  were  encountered  only 
in  a  total  of  0.06%  of  the  cases;  in  an  open  method  in  0.4%;  with 
a  combined  method  in  0.4%;  in  at her  words, with  the  last  two  methods 
of  treatment  of  burns  (and  the  presence  of  bedsores  is  an  indication 
to  change  the  patient  to  a  closed  treatment  method)  this  complication 
is  encountered  much  more  often  that  with  the  closed  treatment  method. 


CHAPTER  VI 

PROGNOSIS 

The  prognosis  for  extensive  burns  can  be  made  only  when  taking 
into  consideration  a  number  of  conditions,  namely:  1)  the  general 
condition  of  the  victim;  2)  localization  of  the  burn;  3)  the  char¬ 
acter  of  the  damage  factor;  4)  the  degree  of  the  burn  and  the  dimen¬ 
sions  of  the  affected  surface;  5)  the  presence  or  absence  of  compli¬ 
cations  during  the  process;  6)  age  and  sex. 

The  general  state  of  the  organism  is  extremely  important  for  the 
outcome  of  the  burn.  Persons  suffering  from  chronic  diseases,  par¬ 
ticularly  of  the  cardiovascular  system  and  other  organs,  often  die 
even  with  small  burns. 

The  localization  of  the  burn  also  affects  the  course  and  outcome 
of  the  illness.  A  poor  prognosis  is  given  to  burns  on  the  trunk  and 
head  as  a  result  of  the  possibility  of  development  of  pneumonia, 
peritonitis  or  meningitis  later  on  in  them.  Deep  burns  of  the  face 
are  considered  more  serious  than  burns  of  the  extremity  as  a  result 
of  frequent  complications  of  the  trigeminal  nerve.  Burns  of  the 
peritoneum,  the  genetal  organs  and  the  buttocks  heal  poorly  and 
often  become  infected. 
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The  character  of  the  damaging  factor  often  has  a  large  effect 
on  the  course  and  outcome  of  the  burn. 

Burns  by  flame  are  considerably  more  severe  than  burns  by  boiling 
water.  According  to  the  material  of  the  chart  on  fundamental  charac¬ 
teristics,  the  fatality  rate  for  burns  from  flames  is  13  times  higher 
than  the  death  rate  for  burns  from  boiling  water  or  hot  food.  Burns 
from  explosions  are  particularly  dangerous  because  their  severity  is 
exacerbated  by  contact  and  breathing  of  the  poisonous  gases  formed 
during  the  explosions. 

The  deeper  the  damage  to  tissue  during  a  burn  the  more  severe 
the  damage  both  of  the  directly  affected  organ  and  of  the  organism  as 
a  whole.  A  first  degree  burn  is  very  dangerous  if  it  covers  two-thirds 
of  the  body;  a  second  degree  burn  is  very  dangerous  if  it  covers  half; 
a  third  degree  burn  is  very  dangerous  if  a  third  of  the  surface  of  the 
skin  is  burned.  With  third  degree  burns  the  fatality  rate  is  5  1/2 
times  higher  than  with  second  degree  burns.  However,  it  must  be  con¬ 
sidered  that  with  extensive  second  degree  burns  often  one  observes  an 
earlier  death  than  with  third  degree  burns  because  in  the  latter  case 
the  vessels  are  thrombosed  and  absorption  occurs  in  smaller  dimensions 
than  with  second  degree  burns  where  circulation  in  the  damaged  region 
is  less  disturbed. 

At  the  present  time,  it  has  been  established  that  burns  covering 
one-third  of  the  surface  of  the  body  are  often  fatal.  Even  with  one- 
quarter  of  the  body  of  the  victim  affected  often  he  dies  at  a  later 
time.  With  all  burns  covering  an  area  of  more  than  10%  of  the  body 
surface,  one  observes  various  symptoms  of  general  affliction  — 
erythrocytosis,  the  appearance  of  necrotic  pathological  ingredients 
in  the  urine  characteristic  for  disturbances  in  the  oxygen  processes 
in  the  organism  as  a  result  of  which  these  burns  can  be  considered  as 
life  threatening  to  the  victims. 

Clinical  observations  indicate  that  the  presence  of  convulsions 
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and  vomiting  after  burns  considerably  darken  the  prognosis.  Unfavor¬ 
able  symptoms  are  the  appearance  in  the  urine  of  albumin  and  partic¬ 
ularly  albumoses  and  also  albumose.  The  presence  of  jaundice  is  con¬ 
sidered  very  serious.  Finally,  the  time  and  character  of  giving  first 
aid  has  a  significant  effect  on  the  outcome;  also  timely  use  both  of 
general  and  local  treatment  is  important.  While  earlier  the  fatality 
rate  from  burns  according  to  literature  and  data  in  peace  time  reached 
20.0%,  at  the  present  time  it  does  not  exceed  10.0%.  The  improvement 
in  results  is  explained  by  the  introduction  of  modern  methods  for 
treating  burns. 

Age  and  sex  of  the  victim  have  a  considerable  effect  on  prognosis 
for  burns.  Recently  it  was  established  that  children  and  old  people 
withstand  burns  much  worse  than  others  and  often  d:  with  comparatively 
small  burns. 
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CHAPTER  VII 

LETHALITY 

Statistical  data  on  fatal  outcomes  for  burns  are  so  contradictory 
that  even  with  the  greatest  efforts  it  is  impossible  to  obtain  a  more 
or  less  precise  concept  of  lethality  during  burns  mainly  because  it 
varies  depending  on  a  number  of  moments:  on  localization  of  the  burn, 
the  cause  of  the  injury,  the  depth  of  penetration  of  the  burn  into 
the  tissue,  its  dimensions  in  relation  to  the  total  surface  of  the 
body,  the  time  periods  when  general  and  local  measures  in  first  aid 
were  given  to  the  victim  and,  finally,  the  method  of  treatment  of  the 
burns . 

Dependence  of  Lethality  on  Different  Factors 

The  effect  of  localization  of  burns.  The  dependence  of  the  fatal 
outcomes  on  localization  of  burns  is  expressed  in  the  following  figures 
if  lethality  of  burns  on  the  trunk  which  are  the  most  dangerous  for 
life  are  taken  as  one,  then  injury  to  the  head  has  a  lethality  of  0.19 
and  burns  of  the  pelvis  0.23,  the  upper  extremities  0.05,  injury  to 
the  lower  extremities  —  0.16. 
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Lethality  among  victims  depending  on  localization  of  burns  is 
illustrated  in  Table  71. 


Table  71.  Lethality  depending  on 
localization  of  burns. 
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Key:  (a)  region  of  the  body; 

(b)  percent  of  those  who  died 
out  of  the  number  of  those 
receiving  burns;  (c)  head; 

(d)  trunk;  (e)  pelvis;  (f)  upper 
extremities;  (g)  lower  extremities; 
(h)  other  regions  of  the  body. 


Burns  on  the  trunk  must  be  considered  more  dangerous  to  the  life 
of  the  victim  because  its  surface  amounts  to  36.75%  of  the  entire 
area  of  skin  of  the  person. 


For  this  same  reason  damage  to  the  lower  extremities  is  3  1/2 
times  more  dangerous  than  to  the  upper  extremities. 

Lethality  among  victims,  depending  on  the  cause  of  injury,  is 
indicated  in  Table  72. 

It  is  apparent  from  the  Table  that  lethality  for  burns  from 
flames  was  maximum  (4.0%)  and  exceeds  by  13  times  lethality  from  burns 
by  boiling  water  and  hot  food  (0.3%). 

The  effect  of  depth  of  the  burn.  It  is  long  been  known  that  the 
deeper  the  burn  the  more  frequently  different  complications  occur  and 
consequently,  the  greater  possibility  there  is  for  a  fatal  outcome. 

The  effect  of  the  degree  of  the  burn  on  lethality  is  illustrated  by 
the  following  data.  With  first  degree  burns, lethal  outcomes  were  not 
observed.  With  fourth  degree  injury  the  most  dangerous  for  the  life 
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of  the  victims,  the  lethality  is  taken  as  one  and  with  second  degree 
burns  lethality  is  expressed  as  0.03,  with  third  degree  —  0.14. 


Table  72.  Lethality  among  burn  victims 
depending  on  the  cause  of  the  burn. 
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Key:  (a)  cause  of  the  burn;  (b)  percent 
of  those  who  died  out  of  the  total  number 
of  victims  of  a  given  group;  (c)  flames; 

(d)  boiling  water  and  hot  food;  (e)  chemical 
burns;  (f)  redhot  and  melted  metal;  (g)  hot 
steam;  (h)  other  (plus  redhot  gases) . 


In  this  way,  with  third  degree  burns,  in  comparison  with  second 
degree,  lethality  is  increased  by  almost  5  1/2  times  and  with  fourth 
degree  burns,  in  comparison  with  third  degree  burns,  a  fatal  outcome 
occurs  6-7  times  more  frequently. 


The  effect  of  the  dimensions  of  damage.  At  the  present  time,  it 
is  firmly  established  that  lethality  for  burns  is  in  direct  relation¬ 
ship  to  the  area  of  the  injury.  The  critical  boundary  for  dimensions 
of  a  burn  which  results  in  death  is  a  third  of  the  surface  of  the 
body;  with  burns  of  less  than  a  third  of  the  body  surface  the  per¬ 
cent  of  persons  who  recover  is  increased;  with  the  area  of  the  burn 
10-15%  of  body  surface,  the  number  of  persons  who  recover  always  ex¬ 
ceeds  the  number  who  die. 


Below  (Table  73)  one  sees  the  effect  of  the  dimensions  of  the 
burn  surface  on  lethality  according  to  the  data  of  the  chart  for 
fundamental  characteristics.  With  burns  with  maximum  extension, 
that  is,  within  limits  of  76-100%  of  the  total  body  surface,  lethality 
is  taken  as  100 ;with  burns  on 51-75%  of  the  body  surface  it  i  xpressed 
as  87.0;  with  burns  over  31-50%  of  the  body  as  64.0;  with  burns  of 
21-30%,  as  31.0  and  with  burns  on  11-20%  —  as  5.0;  with  burns  on  less  than 
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10%  of  the  total  body  surface,  lethality  was  minimum  and  comprised 
0.5. 


Table  73.  Dependence  of  lethality  on  the  area  of  the 
burn  (lethality  of  a  burn  area  of  76-100%  body  surface 
is  assumed  as  100) . 
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Key:  (a)  area  of  the  burn  in  percent  of  the  body  surface; 
(b)  maximum  lethality  in  each  group;  (c)  less  than. 


With  a  decrease  in  the  burn  surface,  lethality  decreases  sharply. 


The  effect  of  the  time  first  aid  is  given  for  burns.  The  de¬ 
pendence  of  lethality  for  burns  on  timely  conduct  of  general  and 
local  measures  of  urgent  aid  is  graphically  illustrated  by  the  follow¬ 
ing  data. 

While  lethality  with  first  aid  for  burns  after  24  hours  or  more 
is  assumed  to  be  100,  when  first  aid  is  given  13-24  hours  after  the 
burn,  lethality  comprised  50.0,  after  7-12  hours,  48.0;  after  3-6 
hours  —  31.0;  after  1-2  hours  —  3.0;  with  immediate  first  aid  the 
lethality  rate  for  the  burn  amounted  to  a  total  of  1.0  (Table  74). 

With  later  conduct  of  general  and  local  measures  for  burns  the 
number  of  persons  who  recovered  decreases  and  the  number  of  lethal 
outcomes  increases . 

When  giving  first  aid  to  the  vie'  .ms  after  24  hours  or  more  from 
the  time  of  the  burn,  half  the  patients  die. 

The  effect  of  the  treatment  method.  Closed  method.  N.N.  Petrov 
(1942)  notes  that  with  treatment  with  gauze  bandaging  7.6%  died 
(13  persons).  I. A.  Gorban'  reports  a  lethality  of  24.0-30.0%. 


Table  74.  The  dependence  of  lethality  for 
burns  on  adminstration  of  first  aid  (100  is 
the  number  taken  for  lethality  with  first 
aid  given  after  twenty-four  hours  or  more) . 
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Key:  (a)  time  period  for  giving  aid  for 
burns;  (b)  percent  of  those  who  died; 

(c)  immediate;  (d)  after  1-2  hours; 

(e)  after  3-6  hours;  (f)  after  7-12  hours; 

(g)  after  13-24  hours;  (h)  more  than  24  hours. 


However,  as  ointments  were  replaced  by  substances  containing 
vitamins  (fish  oil,  etc.)  the  lethality  for  burns  decreased  consid¬ 
erably.  According  to  observations  made  by  Kh.M.  Trandofilov,  it 
amounted  to  10.4%;  according  to  P.A.  Nalivkin,  the  lethal  outcome 
with  this  method  of  treatment  was  3.3%.  According  to  the  data  of 
the  chart  of  fundamental  characteristics,  lethality  with  burn  treatment 
by  bandages  with  fish  oil  was  expressed  by  a  total  of  1.5%. 

The  semiopen  method  of  treatment  according  to  literary  data  and 
material  from  wartime,  was  used  comparatively  rarely;  it  comprised 
0.7%  in  relation  to  all  other  treatment  methods.  I. A.  Gorgan*  had  a 
lethality  rate  of  treating  burns  with  irrigation  by  Rivanol  equaled 
to  8.0-12.0%;  according  to  the  data  of  A. L.  Polyantsev  concerning 
100  burn  victims,  it  amounted  to  even  16.0%  (according  to  peace  time 
data)  . 


According  to  the  material  of  the  chart  of  fundamental  character¬ 
istics  when  treating  burns  with  this  method,  a  fatal  outcome  is  noted 
in  2.3%  of  the  cases. 


An  open  method  of  treatment.  According  to  the  data  of  V.I. 
Struchkov,  out  of  182  burn  patients  treated  with  the  open  method  12 
persons  died  (6.6%);  S.L.  Tydman  reports  13  deaths  out  of  166  persons 
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(7.8%);  S.I.  Voronchikhin  reports  a  death  rate  of  8.5%  out  of  250 
persons;  B . A.  Varsav  (1934)  with  an  open  method  of  treatment  showed 
19.0%  lethality;  according  to  M.K.  Komissarov  (1937)  it  even  reached 
23.8%. 


According  to  the  material  of  the  chart  of  fundamental  character¬ 
istics,  with  the  open  method  of  treatment  the  largest  number  of  victims 
died  in  persons  treated  with  this  method.  The  open  method  of  treatment 
of  burns  was  used  for  almost  one  quarter  of  the  victims  and  a  high 
lethality  from  burns  was  observed  during  treatment  according  to  the 
Bettman  method. 


A  combined  method  of  treatment  of  burns.  According  to  the  data 
of  the  chart  of  fundamental  characteristics,  the  combined  treatment 
method  for  burn  victims  give  a  lethality  2  1/2  times  lower  than  the 
open  method. 

The  total  data  on  lethality  with  different  treatment  methods  for 
burns  based  on  the  material  of  the  chart  of  fundamental  characteristics 
is  given  in  Table  75. 


Table  75.  Lethality  with  different  treatment 
methods . 
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Key:  (a)  method  of  treatment;  (b)  total  treated 
(in  percent) ;  (c)  lethality;  (d)  closed;  (e)  semi¬ 
open;  (f)  open;  (g)  combined. 


If  one  takes  lethality  with  the  open  method  of  treatment  of  burns 
as  one,  then  with  the  combined  treatment  method  it  is  0.4  and  with  the 
semiopen  method  0.4;  lethality  was  minimum  with  the  closed  treatment 
method  for  burns  --  0.3. 
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The  causes  and  time  periods  for  onset  of  death  during  burns. 

In  the  chapter  entitled  Complications  it  has  already  been  mentioned 
that  after  a  burn,  the  organism  of  the  victim  undergoes  a  number  of 
changes  caused  both  directly  by  the  burn  and  by  different  complications 
The  latter  often  set  in  at  the  moment  of  injury  and  often  are  the  basic 
cause  of  death. 

A  fatal  outcome  for  a  number  of  all  victims  with  general  compli¬ 
cations  amounted  to  20.7%.  In  other  words,  4/5  of  all  the  victims 
who  had  general  complications  after  burn  trauma  recovered  and  1/5 
died. 


If  we  take  lethality  during  sepsis  as  one,  then  second  place  for 
life  threatening  danger  to  the  victim  is  pnuemonia  whose  lethality  is 
expressed  as  0.8. 

During  shock, lethality  amounted  to  0.47  and  with  toxemia,  in  spite 
of  the  predominant  frequency  among  burn  patients,  the  lethality  was 
only  0.1. 

Other  complications  (involving  the  heart,  kidneys  and  other 
organs)  observed  in  isolated  cases,  due  to  their  insignificant  number 
were  not  calculated. 

Burn  shock  can  be  observed  from  the  first  to  the  fourth  day  of 
the  injury;  in  the  first  24  hours  it  depends  exclusively  on  the  se¬ 
verity  of  the  burn;  subsequently  a  shock  state  can  be  caused  by  in¬ 
adequately  active  treatment  of  the  orimary  shock  or  in  a  number  of 
cases  by  premature  transport  of  a  severely  wounded  person  to  the  next 
evacuation  stage.  In  the  first  days  after  a  burn,  lethality  during 
shock  was  observed  in  58.0%  of  all  cases;  24-43  hours  later  only  32.0% 
of  the  victims  died  from  shock;  by  the  third  day  this  number  was  only 
6.0%  and  on  the  fourth  day  —  4.0%. 

Toxemia  can  oe  the  cause  of  death  even  on  the  second  day  after  a 
burn  (1.7%);  however,  the  basic  manifestation  of  this  complication  is 
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observed  on  the  third,  fourth,  and  fifth  and  succeeding  days  after 
the  burn  when  it  usually  is  diagnosed  as  intoxication  of  the  organism 
at  first  of  protein  and  then  of  bacterial  origin. 

Lethality  during  toxemia  even  from  the  second  day  after  the  burn 
gradually  progresses  giving  higher  figures  in  the  second  ten  days 
after  the  moment  of  trauma. 

Sepsis  can  appear  to  be  the  cause  of  death  even  on  the  6th  to  9th 
days  after  injury  (3.3%);  much  more  often  patients  died  from  this 
complication  between  days  10  and  30  after  the  burn  occurs  or  in  sub¬ 
sequent  times;  maximum  lethality  during  sepsis  was  observed  in  the 
period  from  the  10th  to  the  45th  day  of  the  illness. 

Complications  involving  the  lungs  can  be  the  cause  of  death  at 
any  time  after  a  burn.  With  burns  to  the  face  from  flames  with  simul¬ 
taneous  damage  to  the  upper  respiratory  tracts,  pneumonia  can  cause  a 
fatal  outcome  even  by  the  second  day  after  a  burn;  however,  more  often 
this  complication  kills  the  patient  on  the  6-9th  day  of  the  illness 
and  after  45  days  death  from  pneumonia  is  considered  a  rare  phenomenon. 

Thus,  the  first  1  1/2  months  after  the  trauma  are  an  extremely 
dangerous  period  for  persons  who  have  received  extensive  burns;  it  is 
in  this  time  that  85.0%  of  all  fatal  outcomes  from  burns  occur;  if  the 
patient  recovers  from  shock,  then  he  risks  dying  from  toxemia,  and 
then  from  sepsis. 

Moreover,  the  life  of  the  victim  during  this  period  is  threatened 
by  pneumonia  and  other  diseases  of  the  respiratory  tracts  which,  if  you 
please,  are  no  less  fraught  with  sad  results  than  the  complications 
presented  above . 

Maximum  lethality  among  the  persons  who  have  received  burns  is 
observed  in  the  first  24  hours  (14.3%);  on  succeeding  days  the  percent 
of  fatal  outcome  gradually  decreases  (8.9;  6.9;  4.9,  etc.). 
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While  in  the  first  24  hours  100%  of  burn  patients  die  exclusively 
from  shock  and  in  the  second  24  hours  shock  is  the  cause  of  death  in 
only  88.8%  of  the  cases  while  individual  persons  can  die  as  a  result 
of  toxemia  (5.6%)  and  complications  of  the  lungs  (5.6%). 

On  the  third,  fourth  and  fifth  days,  the  main  cause  for  death 
among  those  who  have  been  burned  is  toxemia  (64.3,  70.0,  100.0%). 

From  the  6th  to  the  9th  days  after  a  burn,  more  than  half  of  those 
who  have  been  burned  (58.3%)  die  from  toxemia  and  a  considerable  number 
(29.2%)  from  complications  of  the  lungs;  in  isolated  cases  (8.3%)  death 
comes  from  sepsis;  later  on  the  number  of  fatal  results  from  sepsis  in¬ 
creases  and  lethality  from  toxemia  and  pulmonary  complications  grad¬ 
ually  disappears;  after  1  1/2  month  or  more  after  the  burn,  the  victim 
basically  (75.0%)  died  from  sepsis. 

Thus,  with  extensive  burns  of  the  body,  life  threatening  danger 
for  the  victim  lasts  for  several  months;  establishing  a  prognosis  at 
this  time  must  be  done  with  extreme  care. 


CHAPTER  VIII 

OUTCOMES  AND  CONCLUSIONS 

With  an  analysis  of  the  materials  of  the  chart  of  fundamental 
characteristics,  from  the  point  of  view  of  results  of  treatment  of 
burns,  the  following  clinical  results  were  obtained.  Complete  recovery 
occurred  in  92.7%.  Recovery  with  contractures  of  varying  degree  oc¬ 
curred  in  4.5%  of  the  cases,  recovery  with  disfiguring  scars  in  the 
burn  location  occurred  in  1.8%;  recovery  with  trophic  ulcers  was  es¬ 
tablished  for  1.0%. 

A  clinical  evaluation  of  the  results  of  treatment  depending  on: 
a)  the  degree  of  the  burn;  b)  the  dimensions  of  the  latter  in  relation 
to  the  total  body  surface  and  c)  methods  of  treatment  of  the  victims 
are  illustrated  in  the  Tables  presented  below. 

Table  76  shows  the  clinical  outcomes  depending  on  its  degree  of 

burn. 


Table  76  once  more  confirms  the  old  truth  that  the  deeper  the  burn 
the  more  rarely  full  recovery  occurs  the  greater  are  the  complications 
and  the  more  often  one  encounters  a  fatal  outcome. 
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Table  76.  Clinical  outcomes  depending  on  the 
degree  of  the  burn. 
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Key:  (a)  burn  degree;  (b)  recovery;  (c)  full; 
(d)  with  contractures;  (e)  with  disfiguring 
scars;  (f)  with  trophic  ulcers;  (g)  total; 

(h)  in  all. 


The  dependence  of  clinical  outcomes  on  the  area  of  the  burn  are 
shown  in  Table  77:  the  larger  the  dimensions  of  the  burn  surface  the 

more  rarely  one  encounters  full  recovery  and  the  more  often  complica¬ 
tions  lead  to  higher  lethality. 


Table  77.  Dependence  of  clinical  outcome  on  area 
of  the  burn. 
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Key:  (a)  clinical  outcome;  (b)  area  of  the  burn  and 
percent  of  the  body  surface;  (c)  less  than;  (d)  total; 
(e)  recovery;  (f)  full;  (g)  with  contractures;  (h)  with 
disfiguring  scars;  (i)  with  trophic  ulcers;  (j)  total. 


A  free  table  of  different  methods  of  treatment  of  burns  in 
clinical  outcomes  here  (Table  78)  compiled  on  the  basis  of  analysis 
of  all  material  of  the  chart  of  fundamental  characteristics,  makes 
it  possible  to  draw  certain  conclusions  relative  to  the  frequency 
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of  use  of  various  methods  with  treatment  of  burns  during  World  War  II 
and  also  in  relation  to  treatment  results  by  various  methods. 


Table  78.  Dependence  of  clinical  outcomes  on 
the  treatment  method. 
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Key:  (a)  treatment  method;  (b)  clinical  out¬ 
comes  (in  percent) ;  (c)  recovery;  (d)  complet  ; 

(e)  with  contractures;  (f)  with  scars;  (g)  with 
trophic  ulcers;  (h)  total;  (i)  closed;  (j)  semi¬ 
open;  (k)  open;  (1)  combined;  (m)  total. 


The  closed  method  of  treatment  of  burns  was  used  in  wartime  in 
half  of  all  cases  (50.8%);  twice  as  rarely  (26.6%)  the  open  method 
was  used;  during  treatment  of  all  other  burns  a  combined  method  was 
used  which  was  undertaken  sometimes  fairly  late  in  cases  where  the 
open  method  of  treatment  proved  to  be  unsuccessful  where  it  was  nec¬ 
essary  to  evacuate  victims  to  other  treatment  institutions. 


Complete  recovery  most  often  was  observed  with  the  closed  treat¬ 
ment  method  (95.8%)  and  the  very  low  percent  of  complete  recovery 
(82.6)  was  observed  with  a  combined  method  of  treatment. 


The  maximally  high  percent  of  contractures  (11.9),  scars  (2.9) 
and  trophic  ulcers  (2.6)  which  occurred  with  a  combined  method  of 
treatment  should  be  explained  not  by  the  treatment  method  but  by  the 
circumstance  that  the  occurrence  of  these  complications  during  treat¬ 
ment  of  burns  by  the  open  or  semiopen  method  was  the  basic  indication 
for  changing  the  victims  to  the  combined  treatment  method  in  which  it 
was  possible  to  use  different  mechanical  and  therapeutic  measures 
facilitating  elimination  of  the  indicated  results  of  the  burns. 
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Finally,  lethality  with  treatment  of  burns  by  the  open  method  is 
twice  as  high  as  treatment  by  other  methods.  Once  again  it  is  empha¬ 
sized  that  the  open  treatment  method  for  burns  must  not  be  used  in 
combat  field  conditions. 

Extensive  burns  of  the  body  must  be  diagnosed  not  only  as  local 
damage  to  the  skin  but  also  as  a  severe  general  illness  accompanied 
in  a  number  of  cases  by  significant  changes  in  different  systems  of 
the  organism.  Therefore,  for  completely  valuable  treatment  of  burns, 
organization  of  specialized  hospitals  for  the  army  and  front  is  nec¬ 
essary  with  appropriate  equipment,  laboratories  and  standard  qualified 
physicians  as  well  as  medical  orderlies. 

Fourth  degree  classification  of  burns  during  World  War  II  was 
fully  justified. 

The  severity  of  a  burn,  its  course  and  outcome  is  directly  pro¬ 
portional  to  the  dimensions  of  the  injury  and  therefore  it  is  nec¬ 
essary  to  introduce  a  unified  method  for  determining  the  area  v.  '  the 
burn  in  percentage  of  the  total  body  surface. 

Effective  treatment  of  burns  consists  of  primary  first  aid,  meas¬ 
ures  to  combat  shock  and  toxemia,  surgical  treatment  of  the  affected 
surface  and  subsequent  treatment  of  the  victim. 

When  giving  first  aid  lubrication  of  the  burn  surface  with  vase¬ 
line  or  oils  is  absolutely  contraindicated  because  this  makes  it 
difficult  to  conduct  subsequent  primary  treatment  of  the  burn. 

With  extensive  burns  of  a  victim  in  a  state  of  shock  one  must 
deliver  him  to  emergency  at  the  regimental  medical  station  where  pri¬ 
mary  measures  must  be  taken  for  combatting  shock  and  the  patient  must 
be  given  the  necessary  rest.  Only  after  improving  the  general  condi¬ 
tion  should  this  category  of  victim  be  evacuated  to  the  division  med¬ 
ical  station  or  the  mobile  surgical  field  hospital. 
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The  burned  sections  in  all  burn  victims,  independent  of  the  time 
of  injury,  dimensions  and  degree  of  the  burn,  in  the  absence  of  shock, 
must  be  subjected  to  careful  surgical  treatment.  With  signs  of  shock 
this  must  be  done  only  after  shock  has  disappeared  or  has  sharply  sub¬ 
sided.  Further  treatment  should  be  done  only  by  a  closed  method  using 
fat  and  oil  (fish  oil,  etc.)  bandaging. 

The  open  method  of  treatment  in  combat-field  conditions  is  not 
correct  because  it  gave  a  maximum  number  of  complications  and  fatal 
outcomes . 

Treatment  of  third  degree  burns  was  done  according  to  a  unified 
system  which  had  been  established  and  excluded  primary  surgical  treat¬ 
ment  of  wounds  in  treatment  institutions  of  the  military  and  army 
regions  and  secondary  active  closed  treatment  by  plastic  surgery  on 
the  skin  at  subsequent  stages  of  sanitary  evacuation. 

The  latter  measure  must  be  part  of  the  system  of  daily  work  of 
surgeons  in  treatment  institutions  at  army  and  front  subordinate 
institutions  where  each  wound  after  a  burn  from  the  moment  it  is 
received  must  be  given  special  consideration  from  the  point  of  view 
of  the  possibilities  and  time  periods  for  secondary  closing  of  it. 

With  third  degree  burns  it  is  expedient  in  the  first  days  of 
hospitalization  to  conduct  excision  of  the  burn  sections  with  sub¬ 
sequent  application  of  closing  sutures  or  plastic  surgery  closing 
of  the  wound. 

With  extensive  third  degree  burns,  skin  transplants  are  done  after 
a  sharp  improvement  in  the  general  condition  of  the  victim  and  removal 
of  the  necrotic  section. 

Early  skin  transplants  for  burns  significantly  reduce  the  time 
period  for  treatment  and  prevent  the  formation  of  scars,  contractures 
and  other  complications. 
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Success  in  treatment  of  burns  during  World  War  II  was  achieved 
thanks  to  the  use  of  specialized  treatment  of  burns  adopted  into  the 
general  system  in  the  medical  service  of  the  Soviet  Army. 
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